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WATERSHED  WORK  PLAN 


MIDDLE  CREEK  WATERSHED 

Snyder,  Mifflin,  and  Union  Counties,  Pennsylvania 
February  1965 


SUMMARY  OF  PLAN 


The  Middle  Creek  watershed  as  described  in  this  plan  terminates  at 
the  eastern  limits  of  the  borough  of  Middleburg  immediately  below  the 
confluence  of  Stump  Run  with  the  main  stem.  The  watershed  drains  an 
area  of  8ij.,096  acres  (131. h  sq.mi.)  of  which  98  percent  is  in  Snyder 
County  with  the  remaining  acreage  in  Union  and  Mifflin  Counties. 

The  sponsoring  local  organizations  are  the  Snyder  County  Soil  and 
Water  Conservation  District,  Snyder  County  Commissioners,  Beavertown 
Borough  Council,  Middleburg  Borough  Council,  Spring  Township  Super¬ 
visors,  Pennsylvania  Fish  Commission,  and  the  Pennsylvania  Department 
of  Forests  and  Waters.  There  are  no  sponsors  in  Mifflin  or  Union 
Counties  because  of  the  limited  acreage  of  the  watershed  in  those  coun¬ 
ties  and  because  no  works  of  improvement  are  needed. 

The  primary  problem  in  the  watershed  is  floodwater  damage  at  Mid¬ 
dleburg  and  vicinity.  Other  problems  include  flood  damage  in  the  com¬ 
munities  of  Beavertown  and  Beaver  Springs,  agricultural  damages  on  the 
flood  plains,  and  erosion  in  the  uplands.  In  addition,  an  expanded 
water  supply  is  needed  in  the  Beavertown  area  and  there  is  a  demand  for 
water-oriented  recreational  facilities. 

The  flood  of  November  2,  1956  resulted  from  a  storm  which  produced 
U.6  inches  of  precipitation  in  30  hours.  This  storm  was  a  ten-year 
frequency  event.  Total  damage  from  this  flood  was  estimated  at 
$97*736.  Records  indicate  that  this  flood  was  exceeded  by  four  floods 

in  the  last  38  years. 

A  comprehensive  plan  for  development  of  the  water  resources  has 
been  prepared  by  the  sponsors  with  the  assistance  of  the  U.  S.  Soil 
Conservation  Service  and  the  U.  S.  Forest  Service.  Other  state  and 
federal  agencies  were  consulted,  including  the  U.  S.  Fish  and  Wildlife 
Service,  the  U.  S.  Agricultural  Stabilization  and  Conservation  Service, 
and  the  Pennsylvania  Game  Commission. 

This  plan  includes  conservation  land  treatment  and  provides  for 
one  single  purpose  floodwater  detention  structure,  one  multiple  purpose 
structure  with  flood  prevention  and  recreation  development,  and  one 
multiple  purpose  structure  with  flood  prevention  and  municipal  water 
supply.  It  also  includes  a  bypass  channel  at  the  community  of  Beaver 
Springs  and  a  dike  and  channel  improvement  in  the  borough  of 
Middleburg. 


The  work  plan  proposes  installing  in  a  ten-year  period  a  project 
for  protection  and  development  of  the  watershed  at  a  total  estimated 
installation  cost  of  $3*075*300.  The  share  of  this  cost  to  be  borne  by 
Public  Law  566  is  $2*076,135*  with  the  remaining  $999*165  borne  by  local 
and  other  funds. 

The  sponsors  are  also  responsible  for  the  operation  and  mainten¬ 
ance  costs.  The  annual  operation  and  maintenance  costs  of  $27,365 
capitalized  over  the  evaluation  period  of  the  project  amount  to 
$835*317*  The  sponsors  share  of  the  costs  including  capitalized  opera¬ 
tion  and  maintenance  costs  is  1*7  percent  of  the  total  project  costs. 

Land  Treatment  Measures 


The  cost  for  land  treatment  is  estimated  to  be  $371*830,  of  which 
$302,890  will  be  borne  by  local  and  other  funds.  Public  Law  566  funds 
in  the  amount  of  $68,91*0  will  be  used  for  accelerating  technical  assist¬ 
ance  and  will  consist  of  $59*51*0  for  the  use  of  the  Soil  Conservation 
Service  and  $9,1*00  for  the  use  of  the  Forest  Service. 

Structural  Measures 


Structure  PA-636  will  be  a  single  purpose  flood  prevention  struc¬ 
ture. 


Structure  PA-637  will  be  a  multiple  purpose  flood  prevention  and 
recreational  development  which  will  have  a  230-acre  permanent  pool.  It 
will  include  basic  recreation  facilities  for  fishing,  boating,  swim¬ 
ming,  and  picnicking. 

Structure  PA-638  will  be  a  multiple  purpose  flood  prevention  and 
water  supply  structure.  It  will  contain  18  million  gallons  of  water  to 
serve  as  a  water  supply  for  the  borough  of  Beavertown. 

Structure  PA-639  will  be  a  floodway  channel  and  structure  PA-61;0 
will  consist  of  dike  construction  and  channel  improvement. 

Dams  control  56.01;  sq.  mi.  of  the  drainage  area  and  provide 
storage  for  8,895  acre  feet  of  floodwater,  770  acre  feet  for  sediment, 
2,14;5  acre  feet  for  recreational  development,  and  56  acre  feet  for  mu¬ 
nicipal  water  supply. 

The  total  installation  cost  of  these  structures  is  estimated  to 
be  $2,703*1*70.  Of  this  amount,  Public  Law  566  will  provide  $2,007,195 
and  the  sponsors  will  provide  $696,275. 

Damages  and  Benefits 


The  estimated  average  annual  direct  and  indirect  floodwater  dam¬ 
age  without  the  project  is  $88,21*0.  The  average  annual  damage  remain¬ 
ing  with  the  project  installed  is  $1,780. 

The  average  annual  benefit  accruing  to  the  structural  measures 
is  $322,055  and  to  land  treatment  measures  is  $2,250.  These  benefits 
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include  $86,170  for  floodwater  damage  reduction,  $3,135  for  more  in¬ 
tensive  land  use,  $190,000  for  recreation,  $7,200  for  water  supply, 
$26,6£0  for  secondary  benefits,  and  $8,900  for  redevelopment  benefits. 

The  ratio  of  the  average  annual  structural  benefits  to  the  esti¬ 
mated  average  annual  cost  is  2. 8: 1.0. 

The  total  benefits  of  land  treatment  measures  were  not  evaluated 

in  monetary  terms. 

Provisions  for  Financing  Construction 
Structure  PA-636 

The  Snyder  County  Commissioners  will  be  responsible  for  land, 
easements  and  rights-of-way,  and  administration  of  contracts. 
Land  rights*  costs,  including  relocation  of  electric  telephone 
utilities  and  a  portion  of  State  Highway  LR  5^025,  are  $180,738 
and  the  costs  of  administration  of  the  contracts  are  $7,000. 

Structure  PA-637 


The  Pennsylvania  Fish  Commission  will  be  responsible  for  the 
local  share  of  land,  easements  and  rights-of-way  and  a  portion 
of  the  local  share  of  the  cost  of  construction  and  installation 
service  costs  of  the  associated  recreation  facilities. 

The  Pennsylvania  Department  of  Forests  and  Waters  and/or  the 
Water  and  Power  Resources  Board  will  be  responsible  for  the 
local  share  of  the  recreation  construction  costs  and  a  portion 
of  the  construction  and  installation  service  costs  of  the  as¬ 
sociated  recreation  facilities. 

The  division  of  local  costs  for  the  associated  recreation 
facilities  is  spelled  out  in  more  detail  in  the  Project  Instal¬ 
lation  portion  of  the  work  plan. 

The  Pennsylvania  Department  of  Forests  and  Waters  and/or  the 
Water  and  Power  Resources  Board  will  be  responsible  for  the  ad¬ 
ministration  of  contracts  for  the  construction  of  PA -637. 

The  Pennsylvania  Department  of  Forests  and  Waters  and  the 
Pennsylvania  Fish  Conmission  will  be  responsible  for  adminis¬ 
tration  of  contracts  for  those  associated  recreation  facilities 
for  which  they  will  pay  the  local  share  of  the  construction 
costs. 

The  local  share  includes  $93,855  for  land  rights,  $91,155 
for  recreation  construction,  $2514,630  for  construction  and  engi¬ 
neering  services  of  the  associated  recreational  facilities, 
$6,000  for  administration  of  the  contract  for  recreation  con¬ 
struction,  and  $6,000  for  administration  of  the  contracts  for 
associated  recreation  facilities. 
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Structure  PA-6 3 8 


The  Beavertown  Borough  Council  will  be  responsible  for  land, 
easements  and  rights-of-way,  the  local  share  of  construction  and 
engineering  services'  costs,  the  specific  costs,  and  administra¬ 
tion  of  the  contracts.  Land  rights'  costs  are  $15,150,  local 
share  of  the  construction  and  engineering  services'  costs  are 
$23,7U7,  specific  costs  are  $2,500,  and  administration  of  con¬ 
tracts'  costs  are  $U,000. 

Structure  PA-639 


Spring  Township  Supervisors  will  be  responsible  for  land,  and 
easements  and  rights-of-way  at  a  cost  of  $U,500,  and  the  admini¬ 
stration  of  contracts  at  a  cost  of  $1,000. 

Structure  PA-6U0 

The  Middleburg  Borough  Council  will  be  responsible  for  land, 
easements  and  rights-of-way,  and  administration  of  contract. 

Land  rights'  costs  are  $3,500,  and  administration  of  contract 
costs  are  $2,500. 

Operation  and  Maintenance 

Land  treatment  measures  will  be  maintained  by  the  landowners  and 
operators  under  agreement  with  the  Snyder  County  Soil  and  Water  Conser¬ 
vation  District. 

The  Snyder  County  Commissioners  will  be  responsible  for  the  oper¬ 
ation  and  maintenance  of  PA -636  at  an  estimated  annual  cost  of  $800. 

The  Pennsylvania  Fish  Commission  will  be  responsible  for  the 
operation  and  maintenance  of  PA-637  and  the  associated  recreation  fa¬ 
cilities  established  for  fishing  and  boating  until  that  time  at  which 
the  Pennsylvania  Department  of  Forests  and  Waters  enters  into  a  con¬ 
tract  to  establish  the  general  recreation  development.  When  the  recre¬ 
ation  facilities  associated  with  this  general  development  are  com¬ 
pleted,  the  Pennsylvania  Department  of  Forests  and  Waters  will  assume 
the  entire  responsibility  for  operation  and  maintenance  of  PA-637  and 
all  of  the  recreation  facilities. 

The  Beavertown  Borough  Council  will  be  responsible  for  the  oper¬ 
ation  and  maintenance  of  PA-638  including  the  water  supply  features  at 
an  estimated  annual  cost  of  $500. 

The  Spring  Township  Supervisors  will  be  responsible  for  the  oper¬ 
ation  and  maintenance  of  PA-639  at  an  estimated  annual  cost  of  $1,170. 

The  Middleburg  Borough  Council  will  be  responsible  for  the  oper¬ 
ation  and  maintenance  of  PA -61*0  at  an  estimated  annual  cost  of  $3,850. 
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DESCRIPTION  OF  THE  WATERSHED 


Physical  Data 


The  Middle  Creek  watershed  is  located  in  Sryder,  Union,  and  Mifflin 
Counties  in  central  Pennsylvania*  The  watershed  area  is  81;,  096  acres 
(131.li  sq.mi.)  of  which  1,61; 5  acres  are  in  Mifflin  County  and  i;73  acres 
are  in  Union  County,  with  the  remaining  81,978  acres  in  Snyder  County. 
The  downstream  boundary  of  the  watershed  area  is  located  just  below  the 
Borough  of  Middleburg  at  the  confluence  of  Stun?)  Run  with  the  main  stem. 
Middle  Creek  then  flows  twelve  miles  in  an  easterly  direction  where  it 
enters  Penns  Creek  in  the  vicinity  of  Selins  grove,  Pennsylvania.  Penns 
Creek  enters  the  Susquehanna  River  one  mile  below  this  confluence. 

The  topography  in  the  northern  and  southern  sections  of  the  water¬ 
shed  is  generally  steep  with  narrow  ridges.  The  center  of  the  water- 
shed  is  characterized  by  lower  ridges  and  valleys  which  become  less 
abrupt  in  its  lower  limits.  Elevations  range  from  500  feet  at  Middle- 
burg  to  2,100  feet  above  sea  level  on  the  northern  boundary. 

Agricultural  enterprises  are  located  throughout  the  central  portion 
of  the  watershed  with  most  farms  being  concentrated  in  the  limestone 
areas.  Most  of  the  flood  plain  of  Middle  Creek  is  devoted  to  farming 
enterprises.  Several  small  consnunities  occupy  portions  of  the  flood 
plain  with  the  largest  of  these  being  the  county  seat  of  Middleburg. 

Geology 

The  watershed  lies  in  the  ridge  and  valley  physiographic  province 
of  central  Pennsylvania  and  is  formed  by  a  synclinal  valley.  It  is  en¬ 
closed  by  Shade  Mountain  and  Jacks  Mountain,  moderately-high  ridges  of 
quartzitic  sandstone.  Ridges  of  sandstone  or  chert  between  the  moun¬ 
tains  break  up  the  low-lying  shale  and  limestone  valley. 

The  streams  of  the  watershed  tend  to  follow  the  geologic  structure 
by  generally  running  parallel  to  the  almost  easterly  strike  and  having 
their  beds  on  the  softer  limestone  and  shales.  In  these  softer  rock 
strata,  moderately-wide,  fertile  flood  plains  have  been  formed.  In 
contrast,  the  tributaries  are  swift  and  steep  and  have  formed  little  or 
no  flood  plain. 

Some  effects  of  glaciation  are  indicated  by  the  formation  of  high 
terraces  well  above  present  vallqy  bottoms.  Coarse  deposits  of  cobbles, 
boulders,  and  gravels  overlie  the  area  in  some  locations^  some  sources 
have  assigned  their  origin  to  the  Jerseyian  Drift. 

Soils 

The  soils  of  the  watershed  upstream  from  Middleburg  are  moderately 
deep  to  shallow,  well-drained  and  moderately  sloping.  These  soils  were 
developed  mostly  from  gray  shales  and  sandstones  with  small  areas  of 
cherty  limestone  and  calcareous  shale.  In  a  few  places,  the  soils  are 
developed  from  red  shale. 
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The  Montevallo,  Hartleton,  and  Comly  soils  occupy  low-shale  ridges 
and  rounded  hills  in  the  central  part  of  the  valley.  Within  the  valley 
are  small  areas  of  Elliber  and  Kreamer  soils  developed  on  cherty  lime¬ 
stone.  Also  scattered  through  the  valley  are  small  areas  of  shallow 
red  soils  of  the  Teas  series.  The  deep  Allenwood,  Watson,  and  Alvira 
soils  are  developed  on  deep  deposits  of  pre-Wisconsin  glacial  till  or 
colluvial  materials  that  have  accumulated  at  the  foot  of  Shade  Mountain 
and  Jacks  Mountain.  Moderately-deep  to  shallow,  generally  stony,  De¬ 
kalb  soils  are  on  the  upper  slopes  of  these  mountains.  Lindside  and 
Melvin  soils  are  most  common  along  the  flood  plains  of  lower  Middle 
Creek,  while  Philo  and  Atkins  soils  are  common  in  the  headwaters  above 
Beaver  Springs. 

Water 


The  headwater  streams  of  Middle  Creek  have  their  sources  on  Jacks 
Mountain,  near  the  northern  border  of  Snyder  County,  and  on  Shade  Moun¬ 
tain,  near  the  southern  border  of  Sryder  County.  These  mountain  tribu¬ 
taries  with  stream  gradients  up  to  20  percent  form  the  major  tributar¬ 
ies  of  Middle  Creek.  The  north  branch  of  Middle  Creek,  Beaver  Run,  and 
Swift  Run  join  Middle  Creek  approximately  two  miles  north  of  Beaver- 
town.  The  main  stream  then  continues  to  flow  eastward  at  an  average 
gradient  of  0.1  percent.  Middle  Creek  empties  into  Penns  Creek  south 
of  Selinsgrove  on  the  flood  plain  common  to  these  streams  and  the  Sus¬ 
quehanna  River. 

Climatological 


Precipitation  averages  ill  inches  annually  with  about  17  inches 
falling  during  the  growing  season.  The  yearly  temperature  averages 
50°F  with  extremes  ranging  from  27 °F  below  zero  to  105°F  above.  The 
frost-free  growing  season  averages  130  to  170  days. 

Land  Use  and  Cover  Conditions 


Land  use  in  the  watershed  is  estimated  to  be  30  percent  cropland, 
ii  percent  pasture,  and  6b  percent  woodland,  with  the  remaining  2  per¬ 
cent  in  idle  land,  streams,  roads,  and  towns. 

About  70  percent  of  the  watershed  is  in  farmland.  The  cropland 
acreage  of  25,200  acres  is  utilized  for  general  farm  crops  and  forage 
crops  to  support  the  livestock  enterprise.  A  small  acreage  of  farm¬ 
land  is  devoted  to  vegetable  growing  and  orchard  crops. 

The  farmland  is  generally  being  used  within  its  capability  limita¬ 
tions  and  there  is  no  area  requiring  critical  area  treatment.  The  Con¬ 
servation  Needs  Inventory  indicates  that  80  percent  of  the  cropland  is 
in  capability  classes  I  to  IV.  The  trend  on  the  upland  farms  is  to 
convert  cropland  to  hay  and  improved  pasture  and  to  develop  a  good 
grassland  program.  About  1,000  acres  of  agricultural  land  are  located 
on  the  flood  plain.  A  portion  of  this  land  is  restricted  in  use  at  the 
present  time  because  of  the  flood  hazard. 
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Approximately  61*  percent,  or  53,1*00  acres  of  the  watershed,  is  in 
forest  cover.  Hardwood  stands,  which  occupy  59  percent  of  the  area, 
consist  of  the  chestnut  oak,  red  oak,  scrub  oak,  and  white  oak  types 
with  associates  of  yellow  poplar,  basswood,  ash,  aspen,  and  red  iraple. 
Mixed  stands  of  hemlock,  white  pine,  Virginia  pine,  pitch  pine,  and 
above  hardwood  species  occupy  3U  percent  of  the  area.  The  remaining  7 
percent  contains  pure  softwood  stands  of  hemlock,  white  pine,  Virginia 
pine,  or  established  plantations.  Approximately  31  percent  of  the  for¬ 
est  area  supports  timber  stands  of  1,500  board  feet  cr  more  per  acre. 
Sixty-two  percent  is  in  pole-size  stands,  1*  percent  is  in  stands  con¬ 
sisting  of  seedlings  and  saplings,  and  3  percent  is  in  non-productive 
stands. 

There  are  approximately  22,500  acres  of  state-owned  forest  land  in 
the  watershed  administered  by  the  Pennsylvania  Department  of  Forests 
and  Waters.  This  includes  about  500  acres  in  the  Snyder-Middleswarth 
State  Park.  An  additional  1,225  acres  are  state  game  lands  administered 
by  the  Pennsylvania  Game  Commission.  The  remaining  woodlands  are  in 
private  ownership. 

Adequate  forest  fire  protection  is  provided  by  the  Pennsylvania 
Department  of  Forests  and  Waters  in  cooperation  with  the  U.  S.  Forest 
Service  under  the  Clarke-McNary  Act. 

These  lands  are  well  suited  for  the  production  of  timber  products, 
and  under  protection  and  management,  the  improvement  of  forest  hydro- 
logic  conditions  is  expected. 

Economic  Data 


The  watershed  is  rural  in  character  with  the  largest  community, 
Kiddleburg,  located  at  the  lower  boundary.  The  communities  of  Beaver- 
town,  Beaver  Springs,  and  Troxelville  are  in  the  central  part  of  the 
watershed  with  McClure  being  located  near  the  western  boundary.  Middle- 
burg  is  the  center  of  activities  throughout  the  watershed  and  surround¬ 
ing  area. 

Total  population  in  the  watershed  is  estimated  to  be  7,000  with 
rural  residents  comprising  70  percent  of  this  total. 

Industrial  activity  is  concentrated  in  the  Middleburg  area,  al¬ 
though  several  small  industries  are  located  in  the  other  communities  of 
the  watershed.  Among  the  products  produced  are  shoes,  leather,  canned 
food,  garments  and  bricks.  Statistics  from  the  Pennsylvania  Department 
of  Internal  Affairs  indicate  that  manufacturing  industries  in  Sryder 
County  employ  approximately  2,000  people  with  an  annual  payroll  of 
$5,920,000.  The  annual  value  of  the  production  and  related  activities 
is  $16,1*30,000.  It  is  estimated  that  the  watershed  area  is  responsi¬ 
ble  for  about  35  percent  of  the  manufacturing  activity  in  the  county. 

The  county  ranks  59th  of  the  67  Pennsylvania  counties  in  the  value  of 
its  manufacturing  production. 


7 


Snyder  County  has  been  certified  for  assistance  under  Section  5a 
of  the  Area  Redevelopment  Act  of  1961  indicating  an  unemployment  rate 
above  the  national  average. 

Agriculture  plays  an  important  role  in  the  watershed.  There  are 
about  500  farms  averaging  13,0  acres  in  size.  The  average  value  per 
farm  and  buildings  is  $11,300.  Snyder  County  ranks  59th  of  the  67 
counties  in  the  state  in  ^ais  respect  according  to  the  Pennsylvania 
Department  of  Agriculture 0  The  annual  value  of  agricultural  production 
in  the  county  is  estimated  to  be  $8,538*000  with  approximately  1*0  per¬ 
cent  of  this  production  being  within  the  watershed.  Receipts  from 
poultry,  dairy  and  other  livestock  enterprises  are  the  most  important 
in  that  order.  The  county  ranks  33rd  in  farm  cash  receipts  although  it 
is  ranked  l*3rd  in  land  in  farms  in  the  state.  This  indicates  that 
agricultural  productivity  is  higher  than  the  state  average. 

The  agricultural  census  indicates  that  more  than  half  of  the  1,200 
farm  operators  work  off  the  farm  with  38  percent  of  the  farm  operators 
working  off  the  farm  more  than  100  days.  Income  from  off-farm  work 
exceeds  the  value  of  farm  products  sold  on  1*0  percent  of  Snyder  County 
farms. 

Most  farms  in  the  county  are  operating  as  family  farm  units.  Only 
six  farms  hire  farm  managers  with  two  of  these  being  institutional 
farms.  Census  figures  indicate  that  family  workers  compose  9h  percent 
of  the  farm  labor  force.  Eighty- one  farms  reported  regular  hired 
workers  with  only  ten  of  these  reporting  more  than  one  hired  worker. 

The  watershed  comprises  1*0  percent  of  the  county  area  and  repre¬ 
sents  a  cross  section  of  the  county’s  agriculture. 

Market  conditions  are  favorable  for  the  sale  of  sawlog  materials 
at  nearly  mills.  Hard  and  softwood  pulpwood  is  marketable  at  Sunbury 
and  softwood  at  Tyrone. 

The  Snyder  County  Soil  and  Water  Conservation  District  has  been 
in  operation  eight  years.  An  active  program  is  being  carried  out 
throughout  the  district.  In  the  watershed  area,  90  farmers  have  devel¬ 
oped  conservation  farm  plans  on  13,1*00  acres  of  farmland.  This  com¬ 
prises  25  percent  of  the  private  land  in  the  watershed.  Approximately 
1*0  percent  of  the  land  treatment  needs  have  been  met  on  these  farms. 
Table  la  indicates  the  type  and  amount  of  land  treatment  measures  in¬ 
stalled  on  these  farms. 

Wildlife  resources  in  the  watershed  are  important  and  attract  both 
large  and  small  game  hunters.  Deer  are  found  in  substantial  numbers 
and  small  game  species  include  rabbits,  squirrels,  ring-necked  pheas¬ 
ants,  ruffed  grouse,  and  wild  turkey. 

The  fishery  resources  are  limited  to  several  trout  streams  in¬ 
cluding  Middle  Creek,  North  Branch  Middle  Creek,  and  Swift  Run  which 
are  open  to  the  public  and  are  stocked  with  trout  by  the  Pennsylvania 
Fish  Commission. 
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u.  S.  Route  #522  and  State  Route  #101*  intersect  in  Middleburg  and 
make  the  watershed  easily  accessible  by  road.  Other  good  secondary 
roads  are  found  throughout  the  watershed.  Average  farm-to-market 
distance  is  about  15  miles. 

The  Pennsylvania  Railroad  provides  service  to  Middleburg,  Paxton- 
ville,  and  Beavertown. 


WATERSHED  PROBLEMS 


Floodwater  Damage 


Flooding  in  the  watershed  has  long  been  a  serious  problem.  Major 
floods  occurred  in  1889,  1927,  1933,  1936,  19i*2,  1952,  and  1956. 

The  flood  of  November  2,  1956  has  been  selected  as  the  key  flood 
for  the  damage  analysis.  It  was  produced  by  U.6  inches  of  rainfall 
over  a  30  hour  period  falling  on  soil  of  average  moisture  content. 

Its  frequency  of  occurrence  is  estimated  to  be  ten  years. 

Average  annual  direct  damage  in  the  watershed  is  estimated  to  be 

$71*,  880. 

The  main  damage  center  is  Middleburg.  The  1956  flood  inundated 
1*7  acres  causing  damages  estimated  at  $1*6,930.  This  damage  occurred 
to  1*8  residences,  17  commercial  establishments,  3  industries,  and  to 
several  streets.  A  100-year  flooding  event  would  cause  damages  esti¬ 
mated  to  be  $1,900,000  and  would  affect  more  than  100  properties. 

The  communities  of  Beaver  Springs  and  Beavertown  also  suffered 
heavy  damage  in  the  key  storm.  Flood  damage  of  $2i*,862  occurred  in 
the  Beaver  Springs  area  and  affected  39  residential  and  commercial 
establishments.  Beavertown  suffered  $3,73l*  of  flood  damage  which 
affected  13  properties. 

In  addition,  small  amounts  of  damages  occurred  in  the  villages  of 
McClure  and  Middle  Creek. 

The  use  of  500  acres  of  agricultural  land  on  the  flood  plain  is 
restricted  because  of  flooding.  Flooding  affects  only  a  limited  num¬ 
ber  of  farm  buildings  with  most  of  the  agricultural  damage  resulting 
from  a  decrease  in  crop  and  pasture  production. 

Indirect  Damages 

Indirect  damages  were  estimated  to  be  15  percent  of  residential, 
20  percent  of  the  industrial  and  commercial,  and  10  percent  of  the 
agricultural  direct  damage.  These  damages  include  delaying  shipment 
of  materials  and  products,  loss  of  wages  to  employees,  increased  costs 
due  to  rerouting  traffic,  and  interruption  of  public  utilities  and 
similar  services. 
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Erosion  Damage 


Erosion  problems  in  the  watershed  are  not  critical.  Sheet  erosion 
is  noticeable  on  some  cropland  areas  and  gully  erosion  has  developed 
along  some  steep  waterways. 

Streambank  erosion  occurs  to  some  extent  throughout  the  watershed. 
This  erosion  is  taking  place  on  low  value  land  so  the  extent  of  its 
damage  was  not  appraised  nor  considered  to  be  an  agricultural  damage. 
Streambank  erosion  was  considered  as  a  sediment  source  in  the  design 
of  the  proposed  reservoirs. 

Sediment  Damage 


Sediment  and  erosion  damage  to  the  flood  plain  is  moderate.  Dam¬ 
ages  have  generally  occurred  to  low  value  land  resulting  in  a  low  mone¬ 
tary  damage.  Damage  due  to  sediment  on  flood  plains  was  not  evaluated 
separately  due  to  its  infrequent  occurrence.  However,  it  was  reflected 
in  the  crop  and  pasture  damage  appraisal. 

Sediment  from  various  sources  produces  other  damages  associated 
with  floodwater  damage  but  because  of  the  difficulty  in  separating 
them,  they  were  evaluated  as  part  of  the  total  floodwater  damage. 

Annual  sediment  production,  predominantly  derived  from  sheet 
erosion,  is  1.2  acre  feet  per  square  mile.  Total  combined  average 
annual  sediment  yield  at  the  proposed  structures  is  calculated  to  be 
7 M  acre  feet. 

Land  Treatment 


There  are  no  critical  land  treatment  problems  within  the  water¬ 
shed.  The  Conservation  Needs  Inventory  indicates  that  approximately 
30  percent  of  the  cropland  and  20  percent  of  the  grassland  acreage  has 
received  adequate  treatment. 

Agriculture  in  the  watershed  is  stable.  Census  figures  indicate 
that  farm  acreage  has  shown  less  than  a  five  percent  decrease  in  the 
last  20  years  although  the  size  of  farms  has  increased  by  32  percent. 
Land  use  adjustment,  centered  on  the  production  of  crops  for  livestock- 
enterprises,  has  resulted  in  an  increase  in  forage  crops  with  a  result¬ 
ing  decrease  in  grain  crops.  The  greatest  change  has  occurred  in  a  50 
percent  reduction  of  wheat  acreage  and  a  iiOO  percent  increase  in  al¬ 
falfa  acreage  in  the  last  ten  years.  Hie  changes  in  land  use  have 
resulted  in  a  steacty-  and  continuing  decrease  in  land  use  classes  IV 
and  VI  land  being  used  as  cropland. 

The  stability  of  the  agricultural  enterprises  in  the  watershed  has 
permitted  the  landowners  to  carry  on  land  treatment  measures.  In  addi¬ 
tion,  the  Agricultural  Stabilization  and  Conservation  Service  records 
indicate  that  an  average  of  $13,000  per  year  in  cost  sharing  funds  has 
been  earned  by  farmers  in  the  watershed  over  the  last  three  years. 
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Problems  Relating  to  Water  Management 


Water  Supply 

There  are  four  water  supply  systems  in  the  watershed  which 
serve  the  communities  of  Middleburg,  Beavertown,  Beaver  Springs, 
and  Troxelville.  More  than  3,000  of  the  watershed  residents  are 
served  by  these  facilities.  Residents  of  smaller  villages,  and 
farm  and  rural  residents  obtain  their  water  supply  from  wells  and 
springs. 

The  Borough  of  Beavertown  indicated  a  need  for  expansion  of  its 
present  water  supply  system.  They  are  presently  being  served  by  a 
storage  reservoir  of  200,000  gallons  capacity  located  on  a  small 
tributary  stream  of  Middle  Creek.  The  consulting  firm  retained  by 
the  borough  has  indicated  that  this  is  not  adequate  for  their 
needs  and  has  indicated  that  future  requirements  will  more  than 
double. 

Recreation  Needs 

There  is  an  extensive  acreage  of  state  forest  and  state  game 
lands  in  the  watershed  area,  but  there  are  no  water-oriented  rec¬ 
reation  facilities  for  public  use.  The  Pennsylvania  Fish  Commis¬ 
sion  does  maintain  and  operate  Middle  Creek  Lake,  located  outside 
the  watershed  boundary,  as  the  only  public  lake  in  the  county. 
Recreational  use  at  this  facility  is  limited  to  boating  and  fish¬ 
ing.  The  Susquehanna  River  which  serves  as  the  eastern  boundary 
of  Snyder  County  is  polluted  in  this  area  and  recreational  use  is 
limited  to  boating.  Public  officials  at  the  local  and  the  state 
level  have  expressed  a  need  for  water-oriented  recreational  facil¬ 
ities  in  the  watershed.  The  population  within  a  25-mile  radius  of 
the  watershed  area  is  152,000  people  and  it  is  estimated  there  is 
a  need  for  228,000  days  of  recreational  use  annually. 

Water  Quality 


The  only  community  with  a  sewerage  system  having  treatment 
facilities  at  the  present  time  is  Middleburg.  This  system  serves 
a  population  of  1,300.  Planning  is  currently  under  way  in  other 
communities  in  the  watershed  to  develop  public  sewerage  and  treat¬ 
ment  facilities  as  required  by  state  regulations. 

PROJECTS  OF  OTHER  AGENCIES 


Minor  stream  clearance  projects  have  previously  been  completed  by 
the  Pennsylvania  Department  of  Forests  and  Waters  and  Pennsylvania 
Department  of  Highways  on  small  sections  of  Middle  Creek  and  its  tribu¬ 
taries.  No  other  water  resource  development  measures  which  will  affect 
the  proposed  program  have  been  built  or  are  planned  within  the  water¬ 
shed.  The  works  of  improvement  set  forth  in  this  plan  will  constitute 
needed  and  harmonious  elements  in  the  Susquehanna  River  Basin. 


11 


BASIS  FOR  PROJECT  FORMULATION 


The  sponsors  desired  protection  from  a  100-year  frequency  storm  in 
the  main  damage  center,  Middleburg.  They  also  desired  protection  of 
residential  areas  and  businesses  located  in  the  small  communities 
throughout  the  watershed  and  the  agricultural  lands  affected  by  flood- 
waters  of  Middle  Creek.  The  proposed  plan  will  essentially  accomplish 
the  objectives  of  the  sponsors  throughout  the  watershed. 

The  objectives  for  land  treatment  and  proper  land  use  were  also  of 
prime  consideration  to  the  sponsors.  The  Snyder  County  Soil  and  Water 
Conservation  District  is  currently  developing  a  long-range  district 
program.  The  directors’  objectives  have  been  and  will  continue  to  be 
desirable  land  use  adjustments  and  use  of  the  water  resources  to  effect 
an  improvement  in  the  farm  econony.  Emphasis  is  being  put  on  the 
development  of  water  impoundment  areas  both  public  and  private,  and 
encouragement  of  the  establishment  of  income-producing  recreation  enter¬ 
prises  based  on  these  water  developments. 

The  Soil  and  Water  Conservation  District  directors  have  prepared 
goals  which  indicate  that  they  will  work  closely  with  farmers  and  other 
landowners  to  bring  about  necessary  land  use  adjustments  and  conserva¬ 
tion  treatment  as  quickly  as  resources  permit.  The  land  treatment 
portion  of  the  work  plan  reflects  these  objectives. 

The  need  for  and  interest  by  county  government  and  state  agencies 
in  the  development  of  water-oriented  recreation  facilities  has  resulted 
in  the  planning  of  PA-637  as  a  recreation  structure.  The  230-acre  lake 
proposed  will  provide  for  a  majority  of  the  recreation  needs.  In  addi¬ 
tion,  the  sediment  pool  of  structure  PA-636  will  be  developed  for  rec¬ 
reation  purposes. 

Structure  PA-638  includes  18  million  gallons  of  storage  for 
industrial  and  municipal  water  supply  for  Beavertown.  A  report  on 
construction  costs,  transmission  facilities,  filtration  facilities 
and  maintenance  of  the  structure  was  prepared  by  a  consultant  who  was 
retained  by  the  Beavertown  Borough  Council.  The  water  supply  features 
incorporated  in  this  structure  were  based  on  this  report  and  the  spon¬ 
sors  estimate  of  storage  required  to  provide  for  an  adequate  water 
supply  during  drought  periods  and  anticipated  needs  for  future 
requirements . 

Alternate  sites  were  located  and  studied  during  development  of 
the  plan.  In  addition  to  the  sites  proposed  in  the  plan,  engineering 
surveys  and  cost  estimates  were  developed  on  seven  additional  sites. 

The  sites  discarded  could  not  be  justified  because  of  the  high  con¬ 
struction  costs  and  the  limited  benefits  accruing  to  the  structures. 

The  presence  of  limestone  formations  at  three  of  the  sites 
studied  precluded  their  development  due  to  extensive  treatment  require¬ 
ments  of  foundations. 
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Minor  flood  damage  occurs  at  the  communities  of  McClure  and  Middle 
Creek  but  work  of  improvement  could  not  be  justified  at  these  locations. 

The  combination  of  structural  sites  selected  provided  the  neces¬ 
sary  protection  at  the  lowest  cost  of  all  alternate  sites  studied. 

WORKS  OF  IMPROVEMENT  TO  BE  INSTALLED 

Land  Treatment  Measures 


Land  treatment  measures  will  be  installed  for  both  watershed  pro¬ 
tection  and  flood  prevention  purposes.  Land  will  be  used  within  its 
capabilities  and  land  treatment  measures  installed  will  be  in  accord¬ 
ance  with  needs  and  objectives  to  be  accomplished. 

Land  treatment  measures  are  the  basic  element  of  the  watershed 
project,  and  were  considered  as  the  initial  increment  for  project  for¬ 
mulation.  Emphasis  will  be  placed  on  accelerating  those  measures  which 
significantly  affect  the  reduction  of  floodwaters  and  sediment  yields. 
This  will  reduce  the  cost  of  providing  sediment  storage  capacity  be¬ 
hind  the  floodwater  retarding  structures . 

A  program  to  meet  the  land  treatment  needs  has  been  developed  as 
follows : 

Open  Land 

Vegetative  measures  will  be  established  to  improve  soil  cover 
conditions  and  physical  characteristics  of  the  soil.  This  will 
decrease  runoff  and  erosion  and  will  assist  in  preventing  sedi¬ 
ment  from  filling  stream  channels  and  will  result  in  less  depo¬ 
sition  on  the  flood  plains.  These  measures  include  conservation 
cropping  systems,  stripcropping,  seeding  of  improved  grasses  and 
legumes,  and  hayland  and  pasture  renovation. 

Establishment  of  diversions,  grassed  waterways,  and  terraces  will 
have  a  measurable  effect  in  reducing  peak  discharge  by  slowing 
runoff  and  will  augment  the  soil  improvement  cover  measures  in 
reducing  erosion  damage  and  sediment  yields.  Installation  of 
drainage  measures  on  the  poorly  drained,  more  level  soils  will 
result  in  beneficial  adjustments  in  land  use  by  permitting  re¬ 
tirement  of  upland  soils  which  have  a  greater  erodibility 
potential.  The  establishment  of  farm  ponds  will  make  livestock 
water  more  available  and  permit  more  intense  pasture  management 
which  will  result  in  less  overgrazing,  higher  infiltration 
capacities,  and  a  reduction  in  the  erosion  hazard. 

The  establishment  and  development  of  wildlife  practices,  such 
as  wildlife  habitat  development,  will  provide  improved  cover 
conditions  and  will  contribute  to  the  perpetuation  and  expansion 
of  the  wildlife  resources  in  the  watershed. 
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The  work  plan  proposes  the  completion  of  soil  surveys  within 
the  watershed.  Records  indicate  that  70,650  acres  remain  to  be 
mapped.  It  is  estimated  that  the  amount  of  technical  assistance 
needed  to  complete  the  soil  mapping  in  the  watershed  is  2,000 
hours. 

The  Snyder  County  Soil  and  Water  Conservation  District  program 
and  the  technical  assistance  programs  made  available  through  the 
district  all  emphasize  use  of  the  land  within  its  capabilities. 

The  district  program  places  emphasis  on  the  production  of  forage 
crops  with  a  resultant  decrease  in  acreage  of  grain  crops  and  will 
have  a  beneficial  effect  on  land  use  adjustments. 

Forest  Land 

To  insure  proper  forest  land  treatment  and  maximum  watershed  pro¬ 
tection,  forest  landowners  will  be  provided  technical  assistance  for 
tree  planting,  hydrologic  cultural  operations  and  woodland  grazing 
control.  These  forestry  practices  will  contribute  to  improved  hydro- 
logic  conditions  effective  in  reducing  flood  peaks,  reduction  of  sedi¬ 
mentation,  and  in  recharging  ground  water  during  the  winter  and  spring. 

Forest  trees,  through  development  of  deep  root  systems,  extend  the 
soil  zone  available  for  storage  of  water.  Thus,  during  the  summer  and 
fall  flood  season,  evapotranspiration  removes  maximum  volumes  of  water 
from  the  soil  profile  and  creates  optimum  opportunity  for  the  immediate 
storage  of  storm  precipitation. 

The  forest  cover,  which  contributes  to  lowering  of  water  tables 
through  evapotranspiration,  also  creates  accumulations  of  litter  and 
humus  which  protect  the  soil,  increase  surface  infiltration  and  perco¬ 
lation  rates,  and  increase  soil  moisture  storage  capacity,  thereby 
reducing  surface  runoff  contribution  to  flood  flows. 

Manipulation  of  stand  composition  creates  favorable  conditions 
for  the  maximum  production  and  protection  of  litter,  humus  and  forest 
cover.  Control  of  woodland  grazing  results  in  the  protection  of 
vegetative  cover  from  browsing  and  also  prevents  soil  compaction  from 
trampling.  Ungrazed  forest  offers  optimum  conditions  for  infiltration 
and  storage  of  water  in  the  soil  profile. 

Structural  Measures 


Forty- three  percent  of  the  drainage  area  above  Middleburg  will 
be  controlled  by  the  following  sites: 

PA-636 


This  structure  will  be  a  single  purpose  flood  prevention  dam 
located  on  Middle  Creek,  Just  west  of  Route  #235  and  north  of 
Beaver  Springs.  It  will  be  1*2  feet  high  and  1,1*00  feet  long  and 
will  consist  of  2l*l*,013  cubic  yards  of  earth  and  rock  fill.  The 


structure  will  control  33.15  square  miles  of  drainage  area  and 
will  store  5,000  acre  feet  of  floodwater  (the  equivalent  of  2.83 
inches  of  runoff)  below  the  crest  of  the  emergency  spillway.  A 
two-stage  principal  spillway  will  be  designed  for  a  maximum  high- 
stage  discharge  of  1,292  cubic  feet  per  second.  This  will  be 
accomplished  by  using  two  separate  pipe  and  riser  combinations, 
the  low-stage  having  a  66-inch  pipe  and  the  high  stage  having  a 
72-inch  pipe.  A  200-foot  emergency  spillway  will  be  cut  into 
rock  on  the  left  abutment  and  a  150-foot  emergency  spillway  will 
be  cut  into  rock  on  the  right  abutment. 

The  sediment  pool  for  this  structure  is  planned  to  hold  90  per¬ 
cent  of  the  sediment  expected  to  accumulate  in  a  100-year  period. 
The  decision  to  construct  this  type  sediment  pool  was  made  because 
of  the  unsatisfactory  conditions  created  by  a  50-year  sediment 
pool.  No  additional  federal  funds  will  be  used  to  enlarge  the 
sediment  pool.  The  additional  two  feet  of  water  which  results 
frcm  increasing  the  sediment  pool  storage  will  eliminate  unsatis¬ 
factory  conditions. 

It  will  be  necessary  to  acquire  12  sets  of  buildings,  to 
protect  k  buildings,  to  relocate  electric  and  telephone  lines, 
and  to  raise  2,500  feet  of  state  highway  at  this  site. 

PA-637 


This  structure  is  planned  as  a  multiple  purpose  flood  preven¬ 
tion  and  recreational  development  dam.  Located  on  the  North 
Branch  of  Middle  Creek  below  Troxelville,  it  will  control  drainage 
from  17.59  square  miles.  The  dam  will  be  51  feet  high  and  will 
consist  of  261,800  cubic  yards  of  earth  and  rock  fill.  It  will 
be  designed  with  a  single  stage  riser,  60-inch  pipe  combination 
principal  spillway,  having  a  maximum  release  of  5^5  cubic  feet 
per  second. 

The  dam  will  store  3,130  acre  feet  of  floodwater  (the  equiva¬ 
lent  of  3.3k  inches  of  runoff)  below  the  crest  of  the  emergency 
spillway.  The  150-foot  wide  emergency  spillway,  located  on  the 
right  abutment,  will  be  cut  partially  into  rock  with  a  30-foot 
level  section  of  paved  concrete  extending  approximately  20  feet 
into  the  exit  channel. 

The  recreational  development  created  by  the  dam  will  store 
2,Ui5  acre  feet  of  water  and  provide  a  230-acre  lake.  It  will 
be  necessary  to  acquire  five  buildings,  relocate  telephone  and 
electric  facilities,  and  abandon  two  sections  of  township  road 
at  this  site. x 

The  associated  recreation  facilities  at  PA-637  will  be  con¬ 
structed  on  the  upper  northern  end  of  the  lake.  In  addition  to 
the  230  acres  in  the  permanent  pool,  an  area  of  235  acres  will 
be  acquired  for  these  facilities.  The  type  and  amount  of  facil¬ 
ities  to  be  installed  and  their  location  are  shown  in  Table  2b 
and  Figure  2. 
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PA-638 


PA-638  is  planned  as  a  multipurpose  flood  prevention  and  water 
supply  dam.  It  will  be  located  on  Kerns  Run  approximately  one- 
half  mile  south  of  Beavertown  Borough  and  will  control  drainage 
from  £.3  square  miles.  The  dam  will  be  60  feet  high  and  will 
consist  of  187,000  cubic  yards  of  earth  and  rock  fill.  It  will 
be  designed  with  a  single  stage  riser,  36-inch  pipe  combination 
principal  spillway,  having  a  maximum  release  of  180  cubic  feet 
per  second.  The  dam  will  have  the  capacity  to  store  765  acre 
feet  of  floodwater  and  56  acre  feet  of  water  for  water  supply 
development.  A  150-foot  wide  emergency  spillway  will  be  cut  into 
rock  on  the  left  abutment  of  the  dam. 

An  outlet  pipe  is  the  only  specific  cost  item  planned  in  this 
structure. 

It  will  be  necessary  to  acquire  one  cabin  and  to  relocate  water 
supply  transmission  facilities  of  Beaver  Springs  and  an  access 
road  to  these  facilities  in  the  construction  of  this  site. 

PA-639 


The  flooding  problem  in  Beaver  Springs  is  caused  by  a  tributary 
of  Beaver  Creek  flowing  through  the  town  in  a  winding  and  re¬ 
stricted  channel.  This  problem  will  be  relieved  by  PA-639,  a  30- 
foot  wide  floodway  which  will  prevent  floodwaters  (a  100-year 
peak  discharge  from  a  drainage  area  of  1.26  square  miles)  from 
flowing  through  the  town.  It  will  originate  at  the  bridge  on 
Pennsylvania  Route  #235  west  of  Beaver  Springs  flowing  north  with 
straight  alignment  for  1,100  feet  into  Beaver  Creek,  passing  east 
of  the  Beaver  Springs  Milk  Plant  and  its  parking  facilities.  A 
structure  will  be  placed  in  the  floodway  to  permit  low  flow 
(maximum  of  30  cubic  feet  per  second)  to  enter  the  old  stream 
channel. 

A  channel  ten  feet  wide,  100  feet  long,  1:1  side  slopes,  will 
be  constructed  to  carry  the  low  flow  from  the  floodway  to  the 
existing  stream  channel. 

A  low  dike  will  extend  from  Route  #2 35  to  the  floodway  to  guide 
any  flow  over  the  bridge  on  Route  #235  back  into  the  floodway  and 
to  prevent  the  overflow  from  entering  the  old  stream  channel.  It 
will  be  necessaiy  to  remove  the  mill  dam  and  reshape  the  channel 
north  of  the  U.  S.  Route  522  bridge  before  constructing  PA-639. 

The  sewage  filtration  field  presently  used  by  the  Kinney  Shoe 
Factory  will  be  incorporated  into  a  town  sewage  system;  con¬ 
struction  will  be  delayed  until  this  occurs.  The  floodway 
crosses  a  section  of  tracks  of  the  Pennsylvania  Railroad  which 
will  be  abandoned  in  the  future.  The  railroad  has  initiated 
abandonment  proceedings.  Access  to  the  milk  plant  and  houses 
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west  of  the  floodway  will  be  provided  by  a  road  to  be  constructed 
west  of  the  Kinney  Shoe  Factory.  One  barn  will  have  to  be 
acquired. 

PA-6U0 

PA-61tO  is  planned  as  a  1,970  foot  long  dike,  beginning  about 
5 0  feet  east  of  the  intersection  of  Furnace  Road  and  Edmund  Street, 
extending  along  the  south  side  of  Edmund  Street,  and  then  around 
the  south  side  of  the  Middleburg  Throwing  Corporation,  and  con¬ 
tinuing  along  the  north  bank  of  Middle  Creek  to  the  U.  S.  Route 
522  bridge.  The  dike  will  be  of  earth  construction  except  for  a 
100-foot  concrete  section  west  of  the  bridge.  The  section 
adjacent  to  the  throwing  factory  will  be  diked  by  raising  the 
existing  gravel  lane  approximately  2.5  feet  and  may  require  a 
concrete  cutoff.  The  dike  is  designed  to  handle  a  100-year  fre¬ 
quency  storm  after  floodwater  detention  dams,  PA-636,  PA-637,  and 
PA-638  have  been  constructed.  The  maximum  height  of  the  dike  is 
approximately  seven  feet,  which  includes  two  feet  of  freeboard 
above  the  100-year  frequency  flow  line.  Internal  drainage  facil¬ 
ities  will  be  provided  where  needed  for  the  area  north  of  the 
dike.  In  addition  to  the  dike,  a  90-foot  section  of  the  south 
bank  of  Middle  Creek  west  of  the  bridge  will  be  stabilized  with 
a  concrete  wall.  Presently  this  section  of  the  bank  is  encroach¬ 
ing  upon  the  channel  and  reducing  its  capacity.  Project  PA-6U0 
also  necessitates  snag  and  bar  removal  of  the  Middle  Creek  channel 
adjacent  to  the  dike  and  one-half  mile  downstream  from  the  Route 
522  bridge.  Construction  of  PA-6i|0  will  require  relocation  of 
one  storage  shed. 

Structural  design  features  common  to  the  proposed  dams  are: 

1.  Sufficient  capacity  has  been  planned  to  store  the  estimated 
volume  of  sediment  that  will  accumulate  during  a  100-year 
period  from  the  individual  drainage  areas. 

2.  An  emergency  spillway  which  will  pass  the  inflow  in  excess 
of  detention  storage  and  pipe  release  from  a  six-hour 
storm  producing  approximately  17  inches  of  runoff. 

3.  The  detention  storage  and  the  principal  spillway  release 
will  control  a  100-year  rainstorm  on  average  antecedent 
soil  moisture  conditions  based  on  Technical  Release  #10 
procedure. 

U.  All  structures  are  designed  to  release  the  flood  detention 
storage  in  five  days  or  less. 
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EXPLANATION  OF  INSTALLATION  COSTS 


Land  Treatment 

The  unit  costs  for  installation  of  land  treatment  measures  were 
based  on  current  costs  of  materials,  equipment  and  services  for  similar 
work. 


The  cost  of  technical  assistance  for  the  installation  of  land 
treatment  measures  was  based  upon  analysis  of  expenditures  for  this 
type  of  assistance  and  soil  and  water  conservation  districts’  accom¬ 
plishments  for  the  past  several  years. 

Costs  for  the  installation  of  forest  land  treatment  measures  are 
based  on  current  costs  of  supervision,  labor,  equipment,  and  materials 
needed  for  each  measure.  Costs  of  technical  assistance  are  based  on 
actual  expenditures  and  accomplishments  of  the  Pennsylvania  Department 
of  Forests  and  Waters.  An  analysis  of  costs  against  accomplishments 
was  made  for  each  measure  to  determine  -unit  costs. 

Structural  Measures 


Construction  costs  for  the  structural  measures  were  based  upon 
unit  prices  from  recent  contracts  for  comparable  work.  These  estimates 
were  based  on  a  summation  of  the  costs  for  clearing,  grubbing,  common 
excavation,  compacted  earth  fill,  drainage  material,  rock  excavation, 
concrete  pipe,  seeding  and  mulching.  The  total  construction  cost 
estimates  included  12  percent  for  contingencies.  Installation  service 
costs  included  estimates  for  detailed  geologic  investigations  for  each 
site.  Other  engineering  and  administrative  services  were  estimated  as 
a  percentage  of  the  construction  cost  based  upon  records  of  recent 
experience  for  similar  work. 

Land  acquisition  costs  and  values  of  the  buildings  affected  by 
the  structures  were  estimated  by  the  County  Assessor's  office  based  on 
land  values  in  the  watershed.  Relocation  costs  for  electric  and  tele¬ 
phone  utilities  were  based  on  estimates  prepared  by  the  sponsors  and 
the  utilities  involved  and  reviewed  by  the  Soil  Conservation  Service. 
Costs  for  the  highway  relocation  were  based  on  estimates  prepared  by 
the  Pennsylvania  Department  of  Highways  and  reviewed  by  the  Soil 
Conservation  Service. 

Property  survey  costs  to  establish  boundaries  for  land  acquisition 
were  based  upon  records  of  recent  experience  for  similar  work. 

The  estimated  costs  for  administration  of  contracts  and  operation 
and  maintenance  were  based  upon  records  of  these  costs  from  similar 
projects  in  the  state  over  the  last  three  years. 

The  costs  of  the  associated  recreation  facilities  to  be  con¬ 
structed  in  conjunction  with  PA-637  were  provided  by  the  Pennsylvania 
Department  of  Forests  and  Waters  based  upon  their  experience  in  the 
construction  of  similar  facilities. 
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Public  Law  566  funds  will  provide  all  of  the  flood  prevention 
construction  costs,  50  percent  of  the  recreation  construction  costs  and 
50  percent  of  the  cost  of  associated  recreation  facilities.  They  will 
also  provide  all  engineering  service  costs  for  flood  prevention  and 
recreation  construction  and  50  percent  of  the  engineering  service  costs 
for  construction  of  the  recreation  facilities.  In  addition,  50  percent 
of  the  costs  of  land  rights  on  site  PA-637  for  which  fee  title  will  be 
obtained  (excluding  costs  of  land  survey,  legal  fees  and  other  costs 
incident  to  acquiring  these  rights  allocated  to  recreation)  will  be 
provided  by  Public  Law  566  funds. 

Fee  title  will  be  acquired  for  1|65  acres  which  includes  the  area 
required  for  PA-637  and  the  recreation  facilities.  This  will  permit 
access  to  all  portions  of  the  lake  and  the  recreation  facilities.  In 
addition,  flooding  easements  will  be  acquired  for  195  acres  of  land 
which  is  located  in  two  arms  of  the  pool.  These  easements  will  in  no 
way  restrict  the  use  of  PA-637  or  its  recreation  facilities.  Federal 
funds  will  not  be  used  for  the  acquisition  of  flooding  easements  on 
the  195  acres. 

The  joint  costs  for  structure  PA-637  were  allocated  by  the  use  of 
facilities  method  which  apportioned  58.3  percent  to  flood  prevention 
and  ill. 7  percent  to  recreation  development. 

The  joint  costs  for  structure  PA-638  were  allocated  by  the  use  of 
facilities  method  which  apportioned  93. U  percent  to  flood  prevention 
and  6.6  percent  to  water  supply.  Specific  costs  for  items  installed 
only  for  water  supply  were  assigned  in  total  to  that  purpose  and  will 
be  paid  for  from  other  than  Public  Law  566  funds. 


19 


The  following  s  unmar  izes  the  construction  schedule  arid  the 
estimated  installation  costs j 


Structural 


Tear 

Measures 

Treatment 

Total 

1st 

P.  L.  566 

50,000 

5,000 

55,ooo 

Other 

150,000 

20,000 

170,000 

Yearly  Total 

wvyw 

22V7000 

2nd 

P.  L.  566 

300,000 

6,000 

306,000 

Other 

100,000 

20,000 

120,000 

Yearly  Total 

i/ooyoos 

E767TO 

3rd 

P.  L.  566 

300,000 

8,000 

308,000 

Other 

50,000 

27,000 

77,000 

Yearly  Total 

3B57000 

lith 

P.  L.  566 

300,000 

8,000 

308,000 

Other 

50,000 

32,000 

82,000 

Yearly  Total 

EffTOT 

390, uoo 

5th 

P.  L.  566 

300,000 

7,000 

307,000 

Other 

50,000 

32,000 

82,000 

Yearly  Total 

35'0,OTJ 

397000 

389,000 

6th 

P.  L.  566 

200,000 

7,000 

207,000 

Other 

20,000 

35,000 

55,ooo 

Yearly  Total 

ggp,7gp 

1127000 

?6'2‘,'TO 

7th 

P.  L.  566 

100,000 

7,000 

107,000 

Other 

30,000 

35,000 

65,000 

Yearly  Total 

I3'0',TJUU 

1727000 

8th 

P.  L.  566 

300,000 

7,000 

307,000 

Other 

100,000 

35,000 

135,000 

Yearly  Total 

uuo;w® 

n'2,000 

EU2,ooo 

9th 

P.  L.  566 

100,000 

7,000 

107,000 

Other 

100,000 

35,000 

135,000 

Yearly  Total 

300, TO 

U2,0o0 

2h2,6oo 

10th 

P.  L.  566 

57,195 

6,9EO 

6E,135 

Other 

ii6,275 

36,890 

83,165 

Yearly  Total 

lTT37Ti7n 

TOT 

ITOOO 

Project) 

P.  L.  566 

2,007,195 

68,9UO 

2,076,135 

Period  ) 

Other 

696,275 

302,890 

999,165 

Totals  ) 

2,703’ ,h70 

37TOT5 

OT7OT5S 
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EFFECTS  OF  WORKS  OF  IMPROVEMENT 


The  projected  100-year  frequency  storm  will  be  controlled  by  the 
proposed  measures  to  the  point  of  rendering  negligible  flood  damage. 

The  main  damage  center  of  Middleburg  which  is  affected  by  a  five- 
year  frequency  flood  at  the  present  time  will  receive  protection  from 
a  100-year  frequency  flood  with  the  exception  of  minor  flood  damage  to 
lawns  and  gardens  and  a  few  basements  in  the  lower  end  of  Reach  E.  The 
average  annual  remaining  damage  in  Middleburg  is  $135* 

Beaver  Springs,  which  is  affected  by  out-of-bank  flooding  every 
two  years,  will  receive  protection  from  a  100-year  frequency  storm  with 
the  exception  of  the  portion  of  Beaver  Springs  which  is  located  along 
Beaver  Creek.  In  this  area,  works  of  improvement  were  not  feasible  and 
remaining  average  annual  damage  amounts  to  $1,037. 

Beavertown  is  affected  by  out-of-bank  flooding  every  two  years. 
Structure  PA-638  will  reduce  flooding  to  once  in  ten  years  with  remain¬ 
ing  average  annual  damage  of  $109. 

The  agricultural  land  located  upstream  from  Middleburg  will  re¬ 
ceive  substantial  protection.  The  majority  of  the  368  acres  of  agri¬ 
cultural  land  which  will  be  protected  is  located  in  this  area.  There 
will  be  some  reduction  in  crop  and  pasture  damage  in  the  areas  below 
the  watershed  boundaries. 

Further  development  or  intensified  use  of  land  should  be  dis¬ 
couraged  in  those  areas  not  receiving  protection  from  the  100-year 
frequency  flood.  This  includes  areas  indicated  in  this  section  of  the 
plan  and  in  addition  much  of  the  agricultural  land  on  the  flood  plain 
located  upstream  from  Middleburg  and  downstream  from  Middleburg  to  the 
community  of  Kantz.  (See  Figure  U,  Flood  Risk  Map.) 

Land  treatment  measures  planned  for  the  watershed  will  substan¬ 
tially  reduce  sediment  and  erosion  damages.  The  program  will  have  a 
direct  beneficial  effect  on  agricultural  production  in  the  flood  plain 
areas  which  are  being  protected.  Farm  operators  in  this  area  have 
indicated  that  this  land  will  be  used  for  similar  types  of  crops  which 
are  being  produced  at  the  present  time.  These  include  feed  grains  for 
on-farm  consumption,  corn  for  silage  production,  and  hay  crops  for 
livestock  enterprises. 

The  reduction  in  the  flooding  hazard  on  the  benefited  areas  will 
increase  the  efficiency  of  the  farms  affected  and  permit  more  proper 
land  use.  Net  returns  in  farm  income  are  expected  to  increase  as  a 
direct  result  of  the  reduction  of  flood  damage  and  because  of  more 
efficient  operations  which  will  permit  reduction  in  operating  costs. 

It  is  expected  that  the  development  of  public  recreation  facil¬ 
ities  in  the  watershed  will  result  in  the  development  of  on-farm, 
income-producing  recreation  facilities.  The  water-oriented  public 


21 


facilities  will  serve  as  a  nucleous  for  and  provide  opportunities  for 
the  development  of  private  farm  recreation.  These  developments  will 
permit  more  efficient  use  of  under-employed  resources  in  the  watershed. 

Recreation 


The  construction  of  PA-637  will  greatly  increase  water-oriented 
recreation  facilities  in  the  area.  Hunting,  fishing,  swimming,  ice 
skating,  and  boating  opportunities  will  be  provided  for  residents  of 
Snyder  County  and  areas  outside  the  counties  including  the  cities  of 
Sunbury,  Lewistown  and  Lewisburg.  The  lake  and  recreation  facilities 
at  PA-637  will  be  used  throughout  the  year  with  major  use  anticipated 
in  the  16-week  summer  season.  The  peak  daily  use  is  estimated  to  be 
1*,000  visitor  days  while  the  annual  use  is  estimated  to  be  120,000 
visitor  days. 

The  230-acre  lake  created  by  PA-637  will  have  five  miles  of  shore 
line.  Approximately  50  percent  of  the  lake  will  be  between  five  to  20 
feet  deep  which  is  the  optimum  depth  for  fishery  resource  management. 
The  lake  will  be  stocked  with  warm  water  fish  species  including  game 
fish.  Fishing,  boating,  swimming,  and  picnicking  facilities  will  be 
established  and  maintained  for  public  use. 

The  112-acre  sediment  pool  at  PA-636  will  be  maintained  by  the 
Sryder  County  Commissioners  as  a  public  recreation  facility.  Suf¬ 
ficient  land  will  be  acquired  to  permit  limited  recreation  facilities 
to  be  developed  and  maintained  for  public  use.  The  recreational 
facilities  to  be  installed  at  this  site  will  be  the  sole  responsibility 
of  the  Snyder  County  Commissioners.  Recreational  use  of  the  site  will 
include  fishing,  boating,  and  picnicking  facilities. 

Water  Supply 


The  construction  of  PA-638,  a  multiple  purpose  structure  to 
include  56  acre  feet  of  storage  for  municipal  water  supply,  will 
provide  18  million  gallons  of  water  as  a  reserve  for  drought  periods 
and  for  an  anticipated  increase  in  future  needs.  An  assured  water 
supply  will  assist  in  the  orderly  development  of  the  community  of 
Beavertown  and  will  serve  to  encourage  the  establishment  of  industries 
in  the  community. 


PROJECT  BENEFITS 


The  total  average  annual  project  benefits  accruing  to  the 
structural  measures  are  $322,055  and  to  land  treatment  measures  are 
$2,250. 

The  average  annual  floodwater  damage  without  the  project  is 
estimated  to  be  $88,21*0.  The  average  annual  damage  is  reduced  to 
$1,780  with  the  project  installed.  Average  annual  flood  prevention 
benefits  including  land  enhancement  are  $91,555* 
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As  indicated  in  Table  5,  flood  prevention  benefits  are  35  percent 
to  residences,  55  percent  to  business  and  industry,  five  percent  to 
agriculture,  and  five  percent  to  railroads,  roads,  and  bridges. 

Average  annual  benefits  of  $7,200  vere  assigned  to  municipal 
water  supply.  Benefits  for  water  supply  were  arrived  at  by  a  consul¬ 
tant  retained  by  Beaver town. 

Recreation  benefits  were  assigned  to  the  state  park  facilities  to 
be  developed  at  Site  PA-637  and  to  the  recreational  activities  to  be 
developed  in  conjunction  with  the  sediment  pool  at  PA-636.  The  Snyder 
County  Commissioners  have  indicated  that  sufficient  land  will  be 
obtained  in  the  area  of  PA-636  to  permit  development  of  limited  public 
recreational  facilities.  The  facilities  at  PA-637  were  designed  to 
permit  120,000  recreation  days  of  use  annually  at  a  benefit  of 
$180,000.  Public  recreation  use  at  PA-636  was  estimated  at  10,000 
recreation  days  annually  with  an  annual  benefit  of  $10,000.  Associated 
costs  of  the  recreation  facilities  at  PA-636  were  considered  in  devel¬ 
oping  the  incidental  benefits. 

Additional  benefits  to  fish  and  wildlife  will  result  from 
increasing  their  habitat,  increasing  productivity  of  existing  habitat, 
and  making  it  available  for  public  use.  Land  treatment  measures  plan¬ 
ned  will  also  improve  wildlife  habitat  by  providing  better  food  and 
cover  conditions.  These  benefits  were  not  included  in  the  evaluation. 

The  proposed  forest  land  treatment  measures  will  improve  the 
hydrologic  condition  and  productivity  of  the  forest  land.  This  will 
reduce  sediment  and  retard  runoff.  Good  management  and  continued  fire 
protection  will  increase  the  productivity  of  the  forest  land. 

Snyder  County  has  been  designated  as  a  section  5a  county  under 
the  Area  Redevelopment  Act.  Benefits  resulting  from  increased  labor 
resources  required  for  project  construction  and  operation  and  main¬ 
tenance  have  been  assigned.  In  addition,  benefits  resulting  from 
added  area  employment  resulting  from  opportunities  created  by  the 
project  were  also  assigned.  The  evaluation  of  these  benefits  was 
limited  to  the  first  20-year  period  of  the  project.  The  redevelop¬ 
ment  benefits  stemming  from  increased  labor  use  are  $8,900.  Because 
of  chronic  unemployment  of  labor  resources  in  the  area,  each  added 
unit  of  employment  is  significant. 

Secondary  benefits  were  evaluated  in  monetary  terms  and  included 
in  the  economic  justification  of  the  project.  The  value  of  local 
secondary  benefits  stemming  from  the  project,  $26,650,  were  considered 
to  be  equal  to  ten  percent  of  the  direct  primary  benefits.  They 
included  the  preposed  expansion  of  residential  development  in  the 
areas  adjacent  to  the  recreation  development  and  the  establishment  of 
private  service  industries  in  conjunction  with  the  recreation  develop¬ 
ment.  Secondary  benefits  from  the  national  viewpoint  were  not  con¬ 
sidered  pertinent  to  the  economic  evaluation. 


23 


Non-monetary  benefits  will  also  accrue  from  the  knowledge  that 
businesses  and  homes  are  protected  from  flood  loss  and  the  peace  of 
mind  this  affords.  This  fact  will  increase  the  spirit  and  effective¬ 
ness  of  all  activities  in  the  watershed. 

COMPARISON  OF  BENEFITS  AND  COSTS 


The  structural  measures  described  in  this  work  plan  are  economic¬ 
ally  justified. 

The  ratio  of  the  primary  average  annual  structural  benefits 
($295,1*05)  without  the  inclusion  of  local  secondary  benefits,  to  the 
estimated  average  annual  costs  ($115,930)  is  2. 6:1.0. 

The  total  average  annual  benefits,  including  local  secondary  bene¬ 
fits  of  $26,650,  are  $322,055*  The  benefit  cost  ratio  is  2. 8:1.0. 

Table  6  shows  a  comparison  of  annual  costs  to  annual  benefits. 

PROJECT  INSTALLATION 


The  installation  period  for  accomplishing  the  plan  will  be  ten 
years.  The  order  of  priority  recommended  for  installation  is  PA -6 36, 
PA-637,  PA-638,  PA-639,  PA-6U0,  and  associated  recreation  facilities 
at  PA-637. 

The  Snyder  County  Soil  and  Water  Conservation  District  will  be 
responsible  for  working  with  landowners  and  operators  to  carry  out  the 
land  treatment  measures  to  be  established  within  the  next  ten  years. 

The  Soil  and  Water  Conservation  District,  with  the  assistance  of  the 
Soil  Conservation  Service,  will  assist  landowners  and  operators  co¬ 
operating  with  the  district  in  the  preparation  and  application  of  farm 
conservation  plans. 

Fifty  percent  of  the  farm  land  in  the  drainage  area  above  each 
flood  retarding  structure  will  be  under  cooperative  agreement  with  the 
Soil  and  Water  Conservation  District  before  construction  of  the  dams 
can  be  initiated.  Technical  assistance  to  district  cooperators  will 
be  accelerated  under  the  Public  Law  566  program  as  set  forth  in  this 
work  plan.  Provisions  for  carrying  out  this  accelerated  program  will 
be  included  in  the  annual  work  plans  of  the  Soil  and  Water  Conservation 
District.  The  forest  land  treatment  measures  will  be  installed  by  the 
landowners  and  operators  with  technical  assistance  furnished  by  the 
Pennsylvania  Department  of  Forests  and  Waters  in  cooperation  with  the 
U.  S.  Forest  Service. 

Records  of  the  Snyder  County  Soil  and  Water  Conservation  District 
indicate  that  almost  50  percent  of  the  farm  land  in  the  drainage  area 
above  structure  PA-636  is  new  under  cooperative  agreement.  The  dis¬ 
trict  directors  have  agreed  that  a  program  of  assisting  farmers  in  the 
drainage  area  above  PA-637  has  the  highest  priority.  Provisions  for 
carrying  out  this  accelerated  program  will  be  included  in  the  annual 
work  plans  of  the  Snyder  County  Soil  and  Water  Conservation  District. 
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The  annual  work  plans  will  also  include  goals  for  the  establishment  of 
land  treatment  practices.  Land  use  adjustments  and  other  conservation 
activities  set  forth  in  the  work  plan  will  be  met  within  the  program 
period. 

The  Agricultural  Extension  Service  of  the  Pennsylvania  State 
University  through  the  County  Agricultural  Extension  Agents,  will 
assist  the  Soil  and  Water  Conservation  District  in  developing  and 
carrying  out  an  information  and  education  program  to  stimulate  interest 
in  watershed  activities. 

The  Snyder  County  Commissioners  will  be  responsible  for  the  ac¬ 
quisition  of  land  rights,  including  highway  and  utility  relocations, 
and  administration  of  the  contracts  for  site  PA-636. 

The  Pennsylvania  Fish  Commission  will  be  responsible  for  the  local 
share  of  land  rights  for  PA-637  including  the  entire  cost  of  195  acres 
of  land  on  which  flooding  easements  may  be  obtained.  They  will  pay 
all  costs  for  land  surveys,  legal  fees,  or  other  costs  incident  to 
acquiring  the  land  rights. 

The  Pennsylvania  Department  of  Forests  and  Waters  and/or  the 
Water  and  Power  Resources  Board  will  be  responsible  for  the  local 
share  of  the  recreation  construction  costs  and  the  administration  of 
contracts  for  the  construction  of  PA -637* 

The  Pennsylvania  Fish  Commission  will  be  responsible  for  the  local 
share  of  the  construction,  all  engineering  services,  and  administration 
of  contracts'  costs  for  those  associated  recreation  facilities  which 
will  be  established  for  fishing  and  boating  use.  These  facilities  in¬ 
clude  the  boat  docks  and  boat  ramp  as  indicated  in  Table  2b  and  sani¬ 
tary  facilities  to  be  established  in  conjunction  with  the  boating  area. 
The  cost  of  these  facilities  is  estimated  to  be  $15,000  for  the  boating 
facilities  and  $1,000  for  the  sanitary  facilities. 

The  Pennsylvania  Department  of  Forests  and  Waters  will  be  respon¬ 
sible  for  the  local  share  of  the  construction,  engineering  services, 
and  administration  of  contracts'  costs  for  those  associated  recreation 
facilities  which  will  be  established  in  the  second  phase  of  the  recrea¬ 
tion  development  program  at  PA-637.  This  phase  will  be  initiated  some¬ 
time  after  those  facilities  for  which  the  Pennsylvania  Fish  Commission 
has  responsibility  are  installed  but  within  the  ten-year  program  as 
set  forth  in  this  work  plan.  Those  facilities  for  which  the  Department 
of  Forests  and  Waters  are  responsible  for  providing  local  costs  include 
all  of  those  in  Table  2b  with  the  exception  of  the  specific  items  set 
forth  as  a  Pennsylvania  Fish  Commission  responsibility  in  the  preceding 
paragraph. 

The  Beavertown  Borough  Council  will  be  responsible  for  securing 
land  rights  on  site  PA-638,  for  the  construction  and  engineering 
services ’  costs  allocated  to  the  water  supply  facilities,  and  for  the 
administration  of  contracts. 
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The  Spring  Township  Supervisors  will  be  responsible  for  the  ac¬ 
quisition  of  land  rights  and  administration  of  contracts  for  PA-639. 

The  Middleburg  Borough  Council  will  be  responsible  for  acquisition 
of  land  rights  and  for  administration  of  contracts  for  PA-6i*0. 

No  land  on  which  cost  sharing  has  been  provided  will  be  sold  or 
otherwise  disposed  of  for  the  evaluated  life  of  the  project  except  to 
a  public  agency  which  will  continue  to  operate  and  maintain  the  devel¬ 
opment  in  accordance  with  the  Operation  and  Maintenance  Agreement. 

The  Snyder  County  Commissioners  will  acquire  or  provide  assurance 
that  landowners  or  water  users  have  acquired  such  water  rights  as  may 
be  needed  in  the  installation  and  operation  of  PA-636,  and  will  be 
responsible  for  securing  the  necessary  permits  from  the  Water  and  Power 
Resources  Board  of  the  Pennsylvania  Department  of  Forests  and  Waters 
for  construction  of  PA-636. 

The  Beavertown  Borough  Council  will  acquire  or  provide  assurance 
that  landowners  or  water  users  acquire  such  water  rights  as  may  be 
needed  in  the  installation  and  operation  of  PA-638  and  will  be  respon¬ 
sible  for  securing  the  necessary  permits  from  the  Water  and  Power 
Resources  Board  of  the  Pennsylvania  Department  of  Forests  and  Waters 
for  construction  of  PA-638. 

The  Spring  Township  Supervisors  will  acquire  or  provide  assurance 
that  landowners  or  water  users  have  acquired  such  water  rights  as  may 
be  needed  in  the  installation  and  operation  of  PA-639  and  will  be 
responsible  for  securing  the  necessary  permits  from  the  Water  and  Power 
Resources  Board  of  the  Pennsylvania  Department  of  Forests  and  Waters 
for  construction  of  PA -639. 

The  Middleburg  Borough  Council  will  acquire  or  provide  assurance 
that  landowners  or  water  users  have  acquired  such  water  rights  as  may 
be  needed  in  the  installation  and  operation  of  PA-6U0  and  will  be 
responsible  for  securing  the  necessary  permits  from  the  Water  and  Power 
Resources  Board  of  the  Pennsylvania  Department  of  Forests  and  Waters 
for  construction  of  PA-6iiO. 

The  Penna.  Fish  Commission  will  acquire  or  provide  assurance  that 
landowners  or  water  users  have  acquired  such  water  rights  as  may  be 
needed  in  the  installation  and  operation  of  PA-637.  The  Penna.  Depart¬ 
ment  of  Forests  and  Waters  will  be  responsible  for  securing  the  neces¬ 
sary  permits  from  the  Water  and  Power  Resources  Board  of  the  Penna. 
Department  of  Forests  and  Waters  for  construction  of  PA -637. 

The  Pennsylvania  Fish  Commission,  the  Snyder  County  Commissioners, 
Middleburg  Borough  Council,  Spring  Township  Supervisors,  and  the 
Beavertown  Borough  Council  have  the  right  of  eminent  domain  and  will 
exercise  it  if  necessary  for  the  acquisition  of  land,  easements  and 
rights-of-way. 
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FINANCING  PROJECT  INSTALLATION 


Federal  assistance  for  carrying  out  the  works  of  inyrovement  on 
non-Federal  land  as  described  in  this  work  plan  will  be  provided  under 
the  authority  of  the  Watershed  Protection  and  Flood  Prevention  Act, 
Public  Law  £66,  (83rd  Congress,  68  Stat.  666),  as  amended. 

The  Pennsylvania  Fish  Commission  will  provide  funds  for  carrying 
out  its  responsibilities  from  its  allocation  of  Project  70  funds  and 
from  the  general  budget.  The  Pennsylvania  Department  of  Forests  and 
Waters  will  provide  funds  for  carrying  out  its  responsibilities  from 
its  general  appropriation. 

Middleburg  Borough  Council,  Snyder  County  Commissioners,  Beaver- 
town  Borough  Council,  and  Spring  Township  Supervisors  will  provide 
funds  for  carrying  out  their  responsibilities  from  Project  70  funds, 
general  funds,  or  taxation.  It  is  expected  that  interested  individuals 
and  businesses  will  contribute  to  the  local  cost. 

The  Snyder  County  Commissioners  and  the  Pennsylvania  Department 
of  Highways  will  enter  into  agreement  on  apportioning  the  costs  of 
raising  that  portion  of  Route  LR  5h02%  affected  by  structure  PA-636. 

The  Snyder  County  Commissioners  will  enter  into  necessary  agreements 
with  the  Spring  Township  Supervisors  for  abandonment  and  flooding 
easements  of  those  township  roads  affected  by  structure  PA-636. 

The  Pennsylvania  Fish  Commission  will  enter  into  an  agreement 
with  the  Adams  Township  Supervisors  for  abandonment  or  flooding  ease¬ 
ments  required  for  those  township  roads  affected  by  PA-637. 

The  Snyder  County  Commissioners  have  agreed  to  provide  financial 
support  to  the  Spring  Township  Supervisors  for  the  cost  of  administer¬ 
ing  the  contracts.  This  financial  assistance  is  limited  to  a  sum  not 
to  exceed  $1,000,  which  is  the  estimated  cost  of  administering  the 
contracts  for  PA-639. 

The  Soil  and  Water  Conservation  Loan  Program  of  the  Farmers  Home 
Administration  is  available  to  all  eligible  farmers  in  the  watershed. 

The  Snyder  County  Agricultural  Stabilization  and  Conservation 
Committee  in  administering  the  Agricultural  Conservation  Program 
Service  will  assist  in  the  land  treatment  program  through  cost 
sharing.  It  is  estimated  that  $16,000  of  Agricultural  Conservation 
Program  Service  cost  sharing  funds  will  be  needed  annually  for  this 
purpose.  The  actual  determination  of  how  much  assistance  can  be 
provided  will  be  made  on  an  annual  basis  and  will  be  influenced  by  the 
needs  and  desires  of  the  landowners.  The  sponsoring  local  organiza¬ 
tion,  the  County  Agricultural  Stabilization  and  Conservation  Committee, 
the  Pennsylvania  Department  of  Forests  and  Waters,  the  U.  S.  Forest 
Service,  and  the  Soil  Conservation  Service  will,  on  an  annual  basis, 
determine  how  each  can  best  contribute  in  carrying  out  an  accelerated 
land  treatment  program  in  the  watershed. 
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The  total  cost  of  installing  forest  land  treatment  measures  is 
estimated  to  be  $38,800.  Technical  assistance  to  forest  landowners 
for  the  installation  of  these  measures  will  amount  to  $18,800.  This 
expenditure  will  be  shared  equally  by  the  State  and  Federal  government. 
The  remaining  $20,000  includes  $8,700  to  be  contributed  by  the  State 
for  tree  seedlings  furnished  the  landowners  and  cost  of  cultural  work 
to  be  completed  on  State-owned  lands.  The  balance  of  $11,300  is  the 
installation  costs  to  the  landowners. 

Financial  and  other  assistance  to  be  furnished  by  the  Soil  Con¬ 
servation  Service  in  carrying  out  the  watershed  work  plan  is  contingent 
on  the  availability  of  funds  for  this  purpose. 

Financial  and  other  assistance  to  be  furnished  by  the  Pennsylvania 
Fish  Commission  and  the  Pennsylvania  Department  of  Forests  and  Waters 
in  carrying  out  their  responsibilities  as  set  forth  in  the  watershed 
work  plan  is  contingent  on  the  availability  of  funds  for  this  purpose. 

PROVISIONS  FOR  OPERATION  AND  MAINTENANCE 


Land  Treatment 


Land  treatment  measures  for  both  open  land  and  forest  land  will 
be  maintained  by  the  landowners  or  operators  of  the  land  on  which  these 
measures  are  installed.  Maintenance  and  treatment  measures  will  be 
promoted  and  encouraged  through  the  Soil  and  Water  Conservation 
District  program  with  technical  assistance  furnished  by  the  Soil 
Conservation  Service  and  other  federal,  state,  and  local  organizations. 

The  forest  land  treatment  measures  will  be  operated  and  maintained 
by  the  landowners  with  technical  assistance  provided  by  the  Pennsyl¬ 
vania  Department  of  Forests  and  Waters  in  cooperation  with  the  U.  S. 
Forest  Service  under  the  going  Cooperative  Forest  Management  Program. 
Other  Federal-State  cooperative  forestry  programs  will  continue  after 
the  installation  period. 

Structural  Measures 

The  Sryder  County  Commissioners  will  be  responsible  for  operation 
and  maintenance  of  PA-636  at  sun  estimated  annual  cost  of  $800. 
Middleburg  Borough  Council  will  be  responsible  for  operation  and  main¬ 
tenance  of  PA-6U0  at  an  estimated  annual  cost  of  $3,850. 

The  Beavertcwn  Borough  Council  will  be  responsible  for  operation 
and  maintenance  of  PA-638  at  an  estimated  annual  cost  of  $500.  The 
Spring  Township  Supervisors  will  be  responsible  for  operation  and 
maintenance  of  PA-639  at  an  estimated  annual  cost  of  $1,170. 

The  annual  operation  and  maintenance  costs  of  PA-637  are  estimated 
to  be  $21,01*5.  Of  this  amount  $700  has  been  allocated  to  flood  pre¬ 
vention  with  the  remainder  allocated  to  recreation.  The  Pennsylvania 
Fish  Commission  will  be  responsible  for  operation  and  maintenance  from 
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the  time  PA -637  is  constructed  until  the  Pennsylvania  Department  of 
Forests  and  Waters  constructs  the  recreation  facilities.  At  that  time 
the  Department  of  Forests  and  Waters  will  assume  operation  and  main¬ 
tenance  responsibilities  for  PA-637  and  all  of  the  recreation  facili¬ 
ties  except  for  the  management  of  the  fishery  resources  which  will 
remain  the  responsibility  of  the  Pennsylvania  Fish  Commission. 

The  Pennsylvania  Department  of  Forests  and  Waters  will  maintain 
the  area  as  a  state  park  and  will  provide  the  same  type  of  custodial, 
policing,  sanitation,  safety,  and  other  operational  services  as  pro¬ 
vided  at  similar  facilities  under  their  management.  Costs  for  periodic 
replacement  of  the  recreation  facilities  have  been  developed.  The 
estimated  annual  operation  and  maintenance  costs  include  $l£,200  for 
labor,  $2,000  for  maintenance  equipment  and  $3,11*5  as  annual  replace¬ 
ment  cost  for  the  recreation  facilities. 

All  structural  measures  should  be  inspected  after  every  major 
storm  and  will  be  inspected  at  least  once  a  year.  Representatives  of 
the  sponsoring  local  organizations  responsible  for  operation  and  main¬ 
tenance  and  the  Soil  Conservation  Service  will  jointly  make  the  re¬ 
quired  annual  inspection.  A  report  including  recommendations  for 
repairs,  improvements  and  replacements  will  be  prepared  and  filed  for 
each  inspection. 

The  structural  works  of  improvement  will  be  operated  in  such  a 
manner  that  they  will  serve  the  purpose,  both  as  to  function  and  time, 
for  which  they  are  installed. 

The  maintenance  will  consist  of,  but  not  be  limited  to,  the 
following: 

1.  Remove  and  burn  debris. 

2.  Refill,  smooth  and  vegetate  rilling  on  embankments, 
spillways,  and  drainage  ways. 

3.  Realign  disposal  channels. 

U.  Repair  damaged  riprap,  concrete  or  other  works. 

5.  Repair  fences  and  gates. 

6.  Maintain  good  sod  covers. 

Specific  maintenance  agreements  will  be  entered  into  prior  to  the 
execution  of  the  project  agreement  for  works  of  improvement. 
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TABLE  1  -  ESTIMATED  PROJECT  INSTALLATION  COST 


Middle  Creek  Watershed,  Pennsylvania 


Installation  Cost  Item 

To  Be 

Treated 

Estimated  Cost 

y 

Unit 

Won- 

Federal 

Land 

Number 

P.  L.  566 
Dollars 

Other 

Dollars 

Total 

Dollars 

Land  Treatment 

Soil  Conservation  Service 

Cropland 

acre 

U,310 

- 

139,830 

139,830 

Grassland 

acre 

2,900 

- 

63,1*20 

63,1*20 

Wildlife-Recreation 

acre 

l*oo 

- 

15,920 

15,920 

Technical  Assistance 

59,51*0 

51*, 320 

113,860 

SCS  Subtotal 

59®  " 

273,100 

- 

Forest  Service 

WoodlancT 

acre 

1,265 

- 

20,000 

20,000 

Technical  Assistance 

9,1*00 

9,1*00 

18,800 

FS  Subtotal 

9,1*00 

“  29,1*00 

38,600 

TOTAL  LAND  TREATMENT 

68,91*0 

302,890 

371,830 

Structural  Measures 

Soil  Conservation  Service 

Floodwater  Retarding  Structures 

each 

1 

611,1*71 

- 

611,1*71 

Floodway 

feet 

1,000 

39,000 

- 

39,000 

Dike 

feet 

1,970 

128,391* 

- 

123,391* 

Multiple  Purpose  Structures 

each 

2 

621,051 

113,089 

731*,  11*0 

Basic  Recreation  Facilities 

each 

1 

223,360 

223,359 

1*1*6,719 

Subtotal  -  Construction 

336,1*1*8 

”  17959,7211 

Installation  Services 

Soil  Conservation  Service 

Engineering  Services 

236,51*6 

35,581* 

272,130 

Other 

81*.  898 

- 

81*.  898 

Subtotal  -  Installation  Services 

"  357581* 

- 35775SB 

Other  Costs 

Land,  Easements  &  R/W 

62,1*75 

297,71*3 

360,213 

Administration  of  Contracts 

- 

26,500 

26,500 

Subtotal  -  Other 

“62717T 

321*, 21*3 

386,718 

TOTAL  STRUCTURAL  MEASURES 

2,007,195 

696,275 

2,703,1*70 

TOTAL  PROJECT 

2,076,135 

999,165 

3,075,300 

SUMMARY 

Subtotal  -  SCS 

2,066,735 

969,765 

3,036,500 

Subtotal  -  FS 

9,1*00 

29,1*00 

38,800 

TOTAL  PROJECT 

2,076,135 

999,165 

3,075,300 

1/  Price  Base  -  1961* 
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TABLE  1A  -  STATUS  OF  WATERSHED  WORKS  OF  IMPROVEMENT 


Middle  Creek  Watershed,  Pennsylvania 


Measures 


LAND  TREATMENT 

Conservation  Cropping  System 
Diversion 

Drainage  Field  Ditch 
Orassed  Waterway  or  Outlet 
Strip  Cropping 
Tile  Drain 

Pasture  and  Hayland  Planting 
Pasture  and  Hayland  Renovation 
Wildlife  Habitat  Development 
Tree  Planting 

Hydrologic  Cultural  Operations 
Woodland  Grazing  Control 
Skid  Trail  and  Logging  Road  Erosion 
Control 
Farm  Ponds 

TOTAL  LAND  TREATMENT 


Total 


Unit 

Applied 

To  Date 

Cost 

( Dollars ) 

acre 

6b7 

13,068 

feet 

30,96$ 

8,050 

feet 

U2,110 

9,896 

acre 

9 

3,600 

acre 

1,300 

7,150 

feet 

53,682 

11,810 

acre 

877 

38,588 

acre 

65 

2,860 

acre 

52 

1,560 

acre 

69 

3, 86U 

acre 

3b6 

7,800 

acre 

5 

100 

acre 

80 

800 

no. 

10 

5,000 

111,982 


1/  Price  Base  -  196b 


February  1965 
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Includes  $1,350  for  survey  and  legal  fees 


TABLE  2A  -  COST  ALLOCATION  AND  COST  SHARING  SUMMART 


Middle  Creek  Watershed,  Pennsylvania 
(Dollars)  i/ 


Purpose 

Flood 

Prevention 

Recreation 

Water 

Supply 

Total 

COST  ALLOCATION 

Single  Purpose 
PA-636,  PA-639 
and  PA-640 

1,131,561 

1,131,561 

Multiple  Purpose 
FA-637 

325,515 

864,951 

- 

1,190,466 

PA-638 

353,932 

- 

27,511 

381,443 

TOTAL 

1,811,008 

864,951 

27,511 

2,703,470 

COST  SHARING 

P.  L.  566 

1,567, 37ii 

439,821 

- 

2,007,195 

Other 

21*3,631* 

1*25,130 

27,511 

696,275 

TOTAL 

1,811,008 

864,951 

27,511 

2,703,1*70 

y  Price  Base  -  1964 
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TABLE  2B  -  ESTIMATED  CONSTRUCTION  COST  OF  RECREATIONAL  FACILITIES 


Middle  Creek  Watershed,  Pennsylvania 
(Dollars) 


Facility 

Unit 

Number 

Unit  Cost 

Total 

Construction 

Cost 

Picnic  Unit 

Unit 

la 

$  Uoo 

$  i6,Uoo 

(1*  tables,  fire  rings, 
site  preparation) 

Swinming  Beach 

Sq.Ft. 

73,U5o 

.25/sq.ft. 

18, Uoo 

Parking  (stabilized  area  and 

Spaces 

lao 

100 

la, ooo 

guardrails) 

Boating  (ramps,  docks,  site 

Spaces 

300 

3o 

15,000 

preparation) 

Sanitary  Facilities 

Unit 

36 

5oo 

18,000 

Water  (treatment  and 

213,000 

distribution  facilities) 

Roads  -  main  access 

Miles 

2 

50,000 

100,000 

-  laterals 

Miles 

2 

10,000 

20,000 

Trails 

Mile 

.5 

2,6Uo 

1,320 

Signs  and  markers 

— 

-- 

~ 

51U 

Landscaping 

— 

-- 

— 

3,085 

TOTAL 

$  UU6,719 

1/  Price  Base  -  196U 
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TABLE  3  -  STRUCTURE  DATA 


FLOODWATER  RETARDING  STRUCTURES  AND  WATER  SUPPLT  RESERVOIRS 
Middle  Creek  Watershed,  Pennsylvania 


Structure  Number 


Item 

Unit 

¥K3>W" 

pa-637 

PA-63M 

Total 

Drainage  Area 

sq.mi. 

33.15 

17.59 

5.30 

56. 0U 

Storage  Capacity 

Sediment 

Q.C 

Wl 

290 

33 

770 

Recreation  Development 

ac.ft. 

- 

2,Uii5 

- 

2,l*li5 

Water  Supply 

£LC  •  ft  • 

- 

- 

56 

56 

Floodwater 

ac.ft. 

5,ooo 

3,130 

765 

8,895 

Total 

&c  #  ft  • 

5,W*7 

5,865 

851* 

12,166 

Between  High  and  Low  Stages 

&c • ft • 

2,120 

- 

- 

2,120 

Surface  Area 

Sediment 

acres 

112 

- 

- 

112 

Recreation  Development 

acres 

- 

230 

- 

230 

Water  Supply 

acres 

- 

- 

12 

12 

Floodwater  Pool 

acres 

h0$ 

390 

U6 

81*1 

Volume  of  Fill 

cu.yd. 

2M*,013 

261, 800 

187,000 

692,813 

Elevation  Top  of  Dam 

feet 

610 

656 

751* 

Maximum  Height  of  Dam 

feet 

U2 

51 

60 

Emergency  Spillway 

Crest  Elevation 

feet 

598 

6Ui.l 

71*3. 5 

Bottom  Width 

Type 

Percent  Chance  of  Use 

Ave.  Curve  No.  (Cond.  II) 

feet 

350 

rock 

1.0 

76.5 

i5o 

rock  &  con. 
1.0 

75 

150 

rock 

1.0 

66 

Emergency  Spillway  Hydrograph 

Storm  Rainfall  (6  hr.) 

inch 

9.9 

9.9 

9.9 

Storm  Runoff 

inch 

9.0 

8.81 

7.91* 

Velocity  of  Flew 

ft. /sec. 

10.8 

9.1* 

9.8 

Discharge  Rate 

C.f .3. 

Hi, 100 

li,  200 
6U8.9 

5,ioo 

Max.  Water  Surface  Elevation 

feet 

60U.0 

71*8.8 

Freeboard  Hydrograph 

Storm  Rainfall  (6  hr.) 

inch 

25.2 

25.1* 

25. li 

Storm  Runoff 

inch 

21.85 

21.79 

20.12 

Velocity  of  Flow 

ft. /sec. 

15.6 

15 

lli.l 

Discharge  Rate 

C.f .3. 

lili,800 

18,700 

15,900 

Max.  Water  Surface  Elevation 

feet 

609.8 

655.8 

753.9 

Principal  Spillway 

Capacity  -  Low  Stage 

c*f »s» 

1*91* 

• 

Capacity  -  High  Stage 

C.f. 6. 

1,292 

51*2 

180 

Capacity  Equivalent 

Sediment  Volume 

inch 

0.252 

0.31 

0.119 

Detention  Volume 

inch 

2.83 

3.31* 

2.71 

Spillway  Storage 

Class  of  Structure 

inch 

3.56 

c 

5.67 

c 

2.01 

c 

February  1963 
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TABLE  3A  -  STRUCTURE  DATA  (DIKE) 

PA-6U0  -  Middle  Creek  Watershed,  Pennsylvania 


Station  Numbering 
Sta.  Sta* 

Top 

Width 

(feet) 

Ave. 

Side 

Slope 

Ave. 

Ht.  of 
Dike 
(feet) 

100  Ir. 
Freq. 
Velocity 
(ft/sec) 

5  Ir. 
Freq. 
Velocity 
(ft/sec) 

Volume 
of  Earth 
Fill 
(Cu.Id.) 

Volume 

Concrete 

(Cu.Id) 

10+20 

11+10 

Hi 

3:1 

3.1i 

0A 

0A 

356 

11+10 

13+50 

1 k 

3:1 

6.1 

o  A 

0A 

2,028 

l>50 

15+80 

lk 

3:1 

5.7 

0A 

0A 

1,79U 

15+80 

19+00 

lk 

3:1 

3.9 

0A 

o  A 

l,li2U 

19+00 

20+00 

lk 

3:1 

li.3 

o  A 

o  A 

510 

20+00 

20+60 

lk 

3:1 

li.2 

7.5 

0 

297 

20+60 

21+00 

lk 

3:1 

3.1 

7.5 

0 

128 

8 

21+00 

25+00 

lh 

3:1 

2.2 

7.5 

0 

880 

88 

25+00 

26+00 

lk 

3:1 

3.7 

6.5 

2 

U55 

26+00 

27+00 

1U 

3:1 

5.55 

6.5 

2 

720 

27+00 

28+00 

lii 

3:1 

6.2 

6.5 

2 

850 

28+00 

28+90 

lii 

3:1 

5.7 

6.5 

2 

756 

28+90 

29+90 

1 

Vertical 

2.3 

6.5 

2 

— 

85 

Total  . 

10,198 

181 

/l  Dike  subjected  to  backwater  only. 


February  196$ 
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TABLE  U  -  ANNUAL  COST 


Middle  Creek  Watershed,  Pennsylvania 
(Dollars) 


Evaluation 

Unit 

Amortisation  of  . 
Installation  Cost 

Operation  and  .  , 
Maintenance  Cost 

Total 

PA-636,  PA-637 
PA-637  H.B.F., 
PA-638  and 

PA-6U0 

86,710 

26,195 

3/ 

112,905  - 

PA-639 

1,855 

1,170 

3,025 

TOTAL 

88,565 

27,365  I/ 

115,930 

1/  Price  Base  -  196U. 

2/  Amortised  at  3  l/8  percent  for  100  years* 

3/  Includes  $37 >635  annual  costs  for  recreation  facilities. 

k/  Long  term  price  level  as  projected  by  Agricultural 
“  Research  Service  Projection,  September  1957. 

5/  Includes  $20,3U5  annual  cost  for  operation  and  maintenance 
~  of  recreation  facilities. 
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TABLE  5  -  ESTIMATED  AVERAGE  ANNUAL  FLOOD  DAMAGE  REDUCTION  BENEFITS 
Middle  Creek  Watershed,  Pennsylvania 
(Dollars)  — ^ 


Estimated  Average  Annual  Damage 

Damage 

Without 

With 

Redaction 

Item 

Project 

Project 

Benefit 

Floodwater 

Crop  &  Pasture 

2,376 

163 

2,213 

Other  Agriculture 

539 

0 

539 

Non-Agriculture 

Residential 

26,1*62 

1*80 

25,982 

Commercial 

1*2,1*02 

866 

Ul,536 

Bridge  &  Road 

3,101 

9 

3,092 

Subtotal 

7h,880 

1,518 

73,362 

Indirect 

13,360 

262 

13,098 

Total 

88,2kO 

1,780 

86,1*60 

Benefits  outside  the  watershed 

5,095 

Total  monetary  benefits  F.P. 

91,555 

1/  Long  term  prices. 
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TABLE  6  -  COMPARISON  OF  BENEFITS  AND  COSTS  FOR  STRUCTURAL  MEASURES 
Middle  Creek  Watershed,  Pennsylvania 
(Dollars) 


Average  Annual  Benefits 

FIooTTrev  anti  on 


Evaluation 

Unit 

Damage 

Reduction 

More 

Intensive 
Land  Use 

Minicipal 

Water 

Supply 

Other 

Total 

Avg. 

Annual 

Cost 

Benefit 

Cost 

Ratio 

PA-636, 

PA-637 
and  MBF 

PA-638 

PA-640 

64,365 

3,135 

7,200 

223,200 

297,900 

112,905 

2.6 

to 

1.0 

PA-639 

21,805 

2,350 

24,155 

3,025 

8.0 

to 

1.0 

GRAND  TOTAL 

86,170  - 

3,135 

7,200 

225,550 ~ 

322,055 

115,930 

2.8 

to 

1.0 

1/  Price  Base  -  1961*  -  Long  term  price  level  as  projected  by  Agricultural  Research  Service  Price 
“  Projection,  September  1957  used  for  benefits. 

2/  Includes  $37*365  annual  costs  for  recreation  facilities. 

3/  In  addition  it  is  estimated  that  land  treatment  measures  will  provide  flood  damage  reduction 
”  benefits  of  $2,250  annually. 

V  Other  includes* 

Recreation  Benefits  $190,000 

Redevelopment  Benefits  8,900 

Secondary  Benefits  26,650 


February  1965 
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INVESTIGATIONS  AND  AMUSES 


Hydrologic 

The  watershed  was  analyzed  using  procedures  outlined  in  the  Soil 
Conservation  Service  National  Engineering  Handbook,  Hydrology  Section, 
and  Supplement  A  to  the  Hydrology  Section.  Peak  discharges  at  various 
damage  centers  were  derived  by  runoff  resulting  from  the  weighted  rain¬ 
fall  of  several  Weather  Bureau  Stations  located  outside  of  the  water¬ 
shed.  The  frequency  analysis  was  made  using  rainfall  from  U.  S.  Depart¬ 
ment  of  Commerce,  Weather  Bureau  Technical  Paper  #40,  and  the  average 
antecedent  soil  moisture  condition  for  the  watershed. 

Synthetic  hydro  graphs  were  routed  to  various  damage  centers  to  ob¬ 
tain  peak  discharges.  These  peak  discharges  were  checked  by  highwater 
marks  produced  by  the  November,  1956  key  flood.  There  is  no  stream 
gauge  on  Middle  Creek.  Penn  Creek,  located  north  of  and  adjacent  to 
Middle  Creek,  has  a  stream  gauge  with  a  34-year  record.  This  informa¬ 
tion  was  used  in  evaluating  the  hydrologic  characteristics  of  the  Mid¬ 
dle  Creek  watershed. 

Rainfall-runoff  relationships  were  determined  from  a  study  of  the 
soil  and  vegetative  cover.  A  tabulation  of  the  soil  type  and  hydro- 
logic  characteristics  was  supplied  by  the  work  unit  conservationist. 

The  D*  S.  Forest  Service  and  the  Pennsylvania  Department  of  Forests  and 
Waters  supplied  hydrologic  data  on  the  forest  land  and  forest  land 
cover  complex  numbers.  Information  was  collected  in  a  series  of  field 
plots,  selected  systematically,  where  measurements  of  litter,  humus, 
soil  type,  and  other  hydrologic  factors  were  recorded  and  analyzed. 

Three  storms  of  varying  magnitude  were  routed  to  the  damage  cen¬ 
ters  by  the  Wilson  Method.  The  100-year  frequency  of  occurrence  event 
was  also  routed  by  the  storage-indication  method  as  a  check  on  the 
routing  procedure.  This  information  was  used  to  establish  a  relation¬ 
ship  between  peak  discharge  and  rainfall  as  reported  in  U.  S.  Weather 
Bureau  Technical  Paper  #40.  From  this  relationship,  peak  discharge 
versus  frequency  of  occurrence  curves  were  computed  for  each  damage 
reach. 


The  above  analysis  was  repeated  assuming  the  proposed  works  of 
improvement  installed  to  determine  their  effects  on  flood  frequency 
and  magnitude.  The  effect  of  future  runoff  with  the  proposed  land 
treatment  was  evaluated. 

The  magnitude  of  the  November  2,  1956  key  flood  has  been  exceeded 
several  times  in  the  long  history  of  flooding  on  Middle  Creek  water¬ 
shed.  There  have  been  seven  storms  of  approximately  equal  stages  at 
various  damage  centers  since  1930.  The  storm  of  August  24,  1933  was 
approximately  two  feet  higher  at  several  points  on  the  flood  plain. 

The  flood  which  occurred  in  June,  1889  is  the  greatest  storm  of  record. 

Design  Hydrology 


The  flood  storage  requirements  were  determined  by  routing  the 
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uncontrolled  area  hydrograph  through  the  damage  centers  and  delaying 
the  second  stage  discharge  from  the  structures  so  that  it  would  not 
increase  the  peak  discharge.  The  second  stage  maximum  discharge  was 
determined  by  considering  the  capacity  of  the  channels  downstream  from 
the  proposed  structures  and  drawdown  time  of  the  floodvater  retarding 
structures • 

The  emergency  spillways  were  designed  to  safely  pass  the  peak  dis¬ 
charge  produced  by  the  six-hour  precipitation  for  Class  ,,Cn  structures. 
This  precipitation  was  considered  falling  on  previously  saturated  soil 
moisture  condition,  which  araounto  to  a  six-hour  point  rainfall  of  ap¬ 
proximately  ten  inches.  The  freeboard  elevation  was  determined  by 
reservoir  routing  the  hydrograph  produced  by  a  six-hour  precipitation 
for  developing  the  freeboard  hydrograph  for  Class  "Cn  structures.  This 
precipitation  was  considered  falling  on  average  antecedent  soil  mois¬ 
ture  conditions  for  the  watershed  and  is  approximately  25.5  inches 
point  rainfall  for  this  area. 

Hydraulic 

Fourteen  reaches  were  used  to  evaluate  damages  in  the  watershed. 
Economic  situations  and  stream  characteristics  were  considered  in  se¬ 
lection  and  rating  of  these  various  reaches.  Stage  versus  discharge 
curves  were  prepared  for  the  reference  section  at  each  reach.  Water 
surface  profile  elevations  were  computed  by  a  digital  computer  for  19 
miles  of  the  main  flood  plain  of  Middle  Creek.  Water  surface  profile 
computations  were  made  using  the  step  method  outlined  in  Supplement  A 
to  Hydrology  Section  for  other  reaches  in  the  watershed. 

The  procedure  outlined  in  Engineering  and  Watershed  Planning  Memo¬ 
randum  #3li.  Hydrology  3,  was  used  to  evaluate  the  effects  of  land  treat¬ 
ment.  All  of  the  floodwater  retarding  structures  were  designed  to  have 
a  two-stage  riser  configuration.  This  was  determined  by  routing  the 
peak  discharge  from  the  uncontrolled  drainage  area  through  the  damage 
centers  before  releasing  the  maximum  discharge  from  the  floodwater 
retarding  structures. 

Engineering 


The  dam  sites  were  selected  on  the  basis  of  a  stuc^y  of  the  U.  S. 
Geologic  Survey  topographic  maps  of  the  watershed,  a  field  study  of 
specific  site  conditions,  and  a  study  of  estimated  federal  and  local 
costs,  based  on  preliminary  structural  designs,  of  several  site  combin¬ 
ations.  Ten  dam  sites  were  carefully  considered  during  the  study. 

The  procedure  for  the  preliminary  design  of  the  dams  was  as 
follows : 


1.  Aerial  photographs  were  obtained  for  six  sites. 
Four-foot  contour  interval  topographic  maps  were 
prepared  for  these  sites  by  means  of  the  Kelsh 
Plotter  to  a  scale  of  200  feet  to  the  inch.  The 
maps  were  checked  and  completed  in  the  field  by 
a  planetable  survey  crew.  Four  additional  sites 
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were  surveyed  by  transit  or  planetable  crews.  All  surveys 
were  based  upon  mean  sea  level  datum. 

2.  The  stage-area  and  stage-storage  curves  were  developed  from 
each  map. 

3*  From  the  stage-storage  curve,  the  crest  of  the  low  stage 
inlet  of  the  principal  spillway  was  set  at  the  sediment 
pool  elevation. 

it.  The  floodwater  detention  and  principal  spillway  require¬ 
ments  were  determined  by  the  hydrologist. 

5.  The  elevation  of  the  crest  of  the  emergency  spillway  was 
determined  by  adding  the  storage  computed  in  step  U  to  the 
total  sediment  storage  and  applying  this  storage  to  the 
stage-storage  curve. 

6.  In  selecting  the  bottom  width  of  the  emergency  spillway, 
the  following  items  were  considered: 

a.  Permissible  velocity  of  flow  through  the  spillway. 

b.  Minimum  rock  excavation. 

c.  Utilization  of  excavated  material  in  the  embank¬ 
ment. 

d.  Minimum  total  cost  of  the  project.  The  emergency 
spillway  hydrograph  was  routed  through  the  structure 
using  emergency  spillways  of  various  widths,  by  the 
parabolic  method  described  in  Technical  Release  #2, 
Design  Section.  Fran  these  trial  routings,  the 
emergency  spillway  dimensions  were  determined. 

7.  The  top  of  dam  elevation  was  determined  by  flood  routing 
the  freeboard  hydrograph  through  the  structure  by  Method  2 
described  in  Section  5.8,  National  Engineering  Handbook, 
Hydraulics • 

8.  The  preliminary  design  quantities  used  for  estimating  con¬ 
struction  costs  were  determined  for  11  items  -  clearing, 
clear  and  grub,  fill  (earth  and  rock),  excavation  (common 
and  rock),  pipe,  concrete,  filter,  and  drainage  materials, 
rock  riprap,  fencing,  and  seeding. 

Structures  PA-636,  637,  and  638  have  been  classified  "C"  structures 
according  to  Engineering  Memorandum,  SCS-27. 

Preliminary  structural  dimensions  are  subject  to  change  based  on 
detailed  geology  and  soil  mechanics  information  which  will  be  obtained 
prior  to  final  design. 
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The  following  information  is  pertinent  to  the  design  and  cost  of 
each  structure: 

PA-636 


PA-636  is  designed  with  a  three-to-one  upstream  and  two-to-one 
downstream  slope.  A  combination  of  a  partial  cutoff  core  and  toe 
drains  is  planned  to  control  seepage  and  uplift  pressures.  The 
feasibility  of  drilling  a  principal  spillway  tunnel  through  the 
left  abutment  may  be  studied  in  final  design. 

PA-637 

PA-637  is  designed  as  an  earth  and  rock  fill  dam,  with  three- 
to-one  upstream  and  two-to-one  downstream  slopes.  A  moderately 
deep  cutoff  core  and  a  toe  drain  system  are  planned  to  control 
seepage  and  uplift  pressures.  The  150  foot  emergency  spillway 
will  have  a  concrete  paved  section  because  it  will  be  cut  into 
highly  weatherable  shale. 

PA-638 


PA-638  is  designed  as  an  earth  and  rock  fill  dam,  with  three- 
t o^ one  upstream  and  two-to-one  downstream  slope.  A  deep  cutoff 
core  and  a  foundation  drainage  system  &re  planned  to  control  seep¬ 
age  and  uplift  pressures.  The  150  foot  emergency  spHl^jy  Kill  be 
positioned  so  the  control  section  is  constructed  in  the  datable 
Keefer  sandstone  formation, 

PA-639 


A  map  study  was  made  of  locations  for  the  £2,oc3way, 

PA-639,  at  Beaver  Springs,  ireai  a  topographic  survey  of  the  area 
west  of  Beaver  Springs  and  sooth  of  Ur  S.  Route  522.  fact  ore 
which  determined  the  design  and  influenced  the  location  of  tbs 
waterway  were  the  followings  in-bank  flow  of  100-year  frequency 
storm,  permissible  channel  velocities,  and  minimum  total  cost  of 
the  project.  Local  factors  which  were  evaluated  in  the  selection 
of  the  floodway  location  included  the  expansion  plans  of  the  Dairy¬ 
man’s  Cooperative  Milk  Plant,  the  plans  of  the  Pennsylvania  Rail¬ 
road  to  abandon  its  line  in  this  area,  and  the  future  plans  of  the 
Kinney  Shoe  Factory. 

_  The  floodway  was.  designed  within  the  framework  of  the  factors 
just  mentioned.  __Qne-to-one  bank  slopes  were  selected  for  the 
floodway  and  riprap  was  specified  to  be  placed  on  the  basics  for 
slope  stability,  to  assure  a  minimum  of  maintenance  and  to  main¬ 
tain  the  straight  alignment  of  the  floodway.  The  floodway  chan¬ 
nel  bottom  was  designed  to  be  bare  earth  to  improve  flow  character¬ 
istics  and  to  minimize  the  maintenance  requirements. 

The  cost  of  PA-639  was  based  on  the  following  items:  common 
excavation,  rock  riprap,  concrete,  seeding,  and  fill.  The  removal 
of  the  low  dam  north  of  U.  S.  Route  522  and  the  clearing  &nd 
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snagging  of  the  Beaver  Creek  channel  between  PA-639  and  the  low 
dam  was  included  in  the  cost  as  a  single  item. 

PA -61+0 

The  Middleburg  dike,  PA-6^0,  was  designed  by  the  following 
procedure: 

1.  A  topographic  survey  was  made  of  Middle  Creek  channel 
and  adjacent  areas,  beginning  at  the  dam  west  of  Mid¬ 
dleburg  and  ending  one-half  mile  east  of  the  U.  S. 
Route  S>22  bridge. 

2.  The  proposed  location  of  the  dike  was  determined  from 
a  study  of  this  map. 

3.  Channel  cross  sections,  a  low  bank  profile,  and  a 
channel  bottom  profile  were  drawn  from  the  map  and 
basic  survey  data. 

li.  The  water  surface  profile  was  computed  for  the  100- 
year  storm  with  PA -636,  PA-637,  PA-638,  and  the  dike 
(PA-6IiO)  in  place.  With  this  information,  a  dike  was 
designed  to  contain  the  100-year  storm,  with  two  feet 
of  freeboard. 

5.  Estimated  construction  costs  were  based  on  the  fol¬ 
lowing  items:  earth  fill,  concrete,  excavation, 
drainage  material,  site  dewatering,  and  internal 
drainage. 

Final  design  for  each  project  will  be  submitted  to  the  Water  and 
Power  Resources  Board  of  the  Pennsylvania  Department  of  Forests  and 
Waters  for  approval. 

Geology 

A  reconnaissance  of  land  subject  to  flooding  was  made  to  determine 
the  damages  caused  by  sedimentation  and  erosion.  Special  studies  were 
made  on  flood  plain  lands  used  for  agricultural  purposes;  information 
was  obtained  regarding  the  depth  and  acidity  of  overwash,  impairment  of 
drainage  features  by  sedimentation,  and  the  scouring  of  flood  plain 
lands. 


Sediment  storage  requirements  for  the  proposed  floodwater  dams 
were  computed  by  procedures  outlined  in  the  Geology  section  of  the 
Watershed  Planning  Guide.  Factors  taken  into  consideration  were  sheet 
erosion,  channel  erosion,  delivery  rate  to  the  structure  and  trap  ef¬ 
ficiency  of  the  reservoir.  Sheet  erosion  was  computed  from  Musgrave's 
Soil  Loss  Formula  using  basic  data  taken  from  soils  maps,  air  photos, 
and  field  measurements.  Sediment  storage  at  each  reservoir  will  con¬ 
tain  the  expected  accumulation  for  a  hundred-year  period. 


Preliminary  geologic  site  investigations  were  made  at  each  of  the 
proposed  dam  sites  in  order  to  determine  the  subsurface  conditions  and 
the  engineering  characteristics  of  the  materials  at  the  sites. 

The  field  procedures  used  in  the  preliminary  geologic  investiga¬ 
tions  of  the  sites  included  the  use  of  a  portable  refraction  seismo¬ 
graph,  resistivity  apparatus,  manual  sampling  and  exploration  tools, 
and  soil  testing  equipment.  Data  obtained  from  the  field  and  laboratory 
were  plotted  on  maps,  cross  sections,  and  profiles,  and  correlation  was 
effected.  Features  such  as  bedrock  profiles,  soil  types,  and  ground 
water  levels  were  plotted  and  their  relationship  with  the  proposed 
works  of  improvement  were  shown.  A  plan  and  cost  estimate  of  detailed 
geologic  site  investigations  was  prepared  for  each  of  the  sites. 

The  preliminary  geologic  investigation  of  the  proposed  sites  re¬ 
vealed  the  following  conditions: 

PA-636 

The  site  is  formed  by  a  strike  valley  in  yellow  to  gray,  inter- 
bedded  shale,  siltstone  and  sandstones  of  the  Mahantango  formation, 
Devonian  system.  The  flood  plain  and  right  abutment  are  mantled 
with  a  moderately  deep  cover  of  silty,  sandy  clay.  Alluvial  de¬ 
posits  were  noted  in  the  flood  plain.  The  rock  underlying  the  re¬ 
sidual  soil  cover  of  the  abutments  is  weathered  to  about  ten  feet 
deep  and  is  very  fractured  and  broken  to  the  depth  of  weathering. 
Same  leakage  is  anticipated  through  the  rock  foundation  and  cost 
estimates  include  provisions  for  controlling  this  condition.  Rock 
excavation  is  anticipated  in  the  proposed  emergency  spillway.  Bor¬ 
row  for  the  proposed  embankment  is  available  near  the  site. 

PA-637 


The  proposed  multipurpose  site  is  formed  by  a  strike  valley. 

The  streambed  follows  less  resistant  shales  of  the  Marcellus  for¬ 
mation  that  are  fractured,  broken,  distorted,  and  weathered  to  a 
moderate  depth.  The  steep  left  abutment  is  formed  of  sandstone 
and  shales  of  the  Mahantango  formation  weathered  to  about  15>  feet 
depth.  The  right  abutment,  where  the  proposed  emergency  spillway 
is  located,  is  formed  of  Marcellus  formation  shales  and  limestones 
and  shales  of  the  Onondaga  formation.  Silty  and  sancfcr  clays  over- 
lie  both  abutments  and  the  flood  plain.  A  line  of  springs  emerge 
from  shales  at  the  base  of  the  right  abutment.  Some  seepage 
through  the  foundation  is  anticipated  and  costs  to  cover  remedial 
treatment  have  been  provided  in  cost  estimates.  Some  rock  exca¬ 
vation  is  anticipated  in  the  construction  of  the  emergency  spill¬ 
way.  Ample  borrow  for  the  proposed  embankment  is  available  with¬ 
in  the  site. 

PA-638 


The  site  is  formed  by  the  intersection  of  Kern  Run  with  sand¬ 
stones  and  sandy  shales  of  the  Rose  Hill  and  Keefer  formations. 
The  abutments  are  mantled  with  2-3  feet  of  residual  soils;  the 
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flood  plain  has  a  covering  of  coarse  cobbly  alluvium.  Seepage  is 
expected  through  the  foundation  especially  in  the  broken,  jointed, 
deeply  weathered  Rose  Hill  formation. 

Remedial  treatment  was  considered  in  planning  cost  estimates. 
Rock  excavation  from  the  quartzitic  Keefer  sandstone  is  anticipated 
in  construction  of  the  emergency  spillway.  Abutment  springs  occur 
in  the  weathered  portion  of  the  Rose  Hill  formation.  Suitable 
borrow  can  be  obtained  from  the  flood  pool,  emergency  spillway  ex¬ 
cavation  and  from  a  post-glacial  terrace  just  below  the  proposed 
structure. 

PA-639 


Seismic  studies,  auger  borings,  and  backhoe  trenches  indicate 
the  proposed  bypass  channel  at  Beaver  Springs  is  underlain  by  3-6 
feet  of  firm,  sandy  clay.  This  residual  soil  is  underlain  by 
weathered  limestone  of  the  Tonoloway  formation.  Some  wet  alluvial 
silty  sands  and  organic  silts  will  be  encountered  in  the  vicinity 
of  the  pond  near  the  confluence  of  the  proposed  bypass  channel  and 
Beaver  Creek.  No  rock  excavation  is  anticipated  within  the  pro¬ 
posed  grade  line. 

PA-6U0 


The  foundation  of  the  proposed  structure  presents  a  variety  of 
conditions.  Seismic  studies  and  auger  borings  along  the  center- 
line  of  the  proposed  dike  indicate  an  underlying  foundation  of 
claystones,  siltstone,  and  shales  of  the  Wills  Creek  formation  at 
a  depth  of  l*-8  feet.  Soil  overburden  is  varied  as  indicated  in 
the  following  table: 


Centerline  Station 


Soil  Description 


10+00  -  20+60 


20+60  -  26+00 


26+00  -  30+50 


Four  to  six  feet  of  residual  soils,  from 
silty  clay  (CL)  over  weathered  rock. 

Two  to  three  feet  of  dumped  fill  overlie 
two  to  three  feet  of  ML-CL  alluvium.  This 
is  underlain  by  four  to  six  feet  of  gravel 
and  sand  river  wash,  then  weathered  rock. 

Three  to  five  feet  of  firm  sand,  silt  and 
clay  overlie  up  to  ten  feet  of  river  wash 
sands  and  gravels.  This  is  underlain  by- 
weathered  shale. 


Sediment  storage  for  Site  PA-636  is  U+7.U  acre  feet  with  Ij05.li 
acre  feet  in  the  sediment  pool  and  the  remainder  in  the  flood  pool. 

For  Site  PA-637  sediment  storage  is  290  acre  feet  with  26ii.li  acre  feet 
in  the  sediment  pool  and  the  remainder  in  the  flood  pool.  In  Site 
PA-638  sediment  storage  is  33. U  acre  feet  with  30.2  acre  feet  in  the 
sediment  pool  and  the  remainder  in  the  flood  pool. 
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A  summary  of  pertinent  details  from  the  preliminary  geologic  in¬ 
vestigation  follows: 


Site  #  Foundation  Conditions  Emergency  Spillway 


Borrow 

Materials 


PA-636  2-5  ft.  residual  soils 

(ML-CL)  over  sandstones, 
siltstones,  and  shales, 
Mahantango  formation. 


Yellow  and  gray  sand¬ 
stone  and  sandy 
shales. 


Sandy  clay, 
and  weather 
ed  rock. 


PA -637  Residual  soils  (CL-SM) 

over  sandy  and  clayey 
shales  -  1-U  ft.  flood 
plain  alluvium  Marcel- 
lus  and  Mahantango 
formation. 


Black  and  gray  shales 
and  limestones  - 
Marcellus  and 
Onondaga  formation. 


Sandy  clay, 
and  weather 
ed  rock. 


PA-638  2-3  ft.  of  sandy  and 

bouldery  clay  over  sand¬ 
stone  and  shale,  Rose 
Hill  formation. 


Sandy  shale  and 
quart zitic  sandstone. 
Rose  Hill  and  Keefer 
formation. 


Sandy  and 
gravelly 
clay  and 
weathered 
rock. 


Economics 


The  basic  information  on  damages  was  obtained  in  the  field  from 
personal  interviews  with  property  owners  and  was  recorded  on  flood  dam¬ 
age  schedules.  This  information  was  related  to  the  flood  of  November 
2,  1956.  The  sponsoring  organizations  cooperated  in  contacting  approx¬ 
imately  100  percent  of  the  owners  and  operators  of  industrial  and  com¬ 
mercial  property,  75  percent  of  residential  and  25  percent  of  agricul¬ 
tural  property  affected  by  floodwaters  from  Middle  Creek  and  tributary 
streams.  Damages  for  stages  above  and  below  the  1956  flood  level  were 
appraised  in  one  foot  increments.  The  damage  estimates  were  tabulated 
by  stages  and  converted  to  long-term  prices  using  Agricultural  Research 
Service  Price  Projection  for  the  U.  S.  Department  of  Commerce  Composite 
Construction  Index. 

All  costs  to  be  incurred  during  the  ten-year  installation  period 
of  the  project  were  based  on  196U  price  levels.  Operation  and  mainten¬ 
ance  costs  have  been  adjusted  to  long  term  values. 

Floodwater  damages  and  benefits  were  confuted  using  the  frequency 
method  as  described  in  Chapter  3,  page  2  of  the  Economic  Guide,  Soil 
Conservation  Service.  Separate  damage  frequency  analyses  were  devel¬ 
oped  for  each  reach  using  the  stage  frequency  data  provided  in  the  hy¬ 
drologic  stucfcr.  Damage  and  benefits  affecting  agriculture,  residences 
and  commercial  property  were  computed  under:  (1)  condition  without 
the  project,  (2)  conditions  after  installation  of  the  proposed  land 
treatment,  and  (3)  conditions  with  all  measures  installed. 


Recreation  benefits  were  assigned  to  PA-636  and  PA-637  based  on  a 
study  of  the  population  within  a  one-hour  driving  distance,  availabil¬ 
ity  of  present  water-oriented  facilities  in  the  area,  and  other  per¬ 
tinent  factors.  The  total  demand  for  day-use  recreation  facilities  for 
the  study  area  was  228,000*  Present  facilities  consist  of  the  Susque¬ 
hanna  River  and  Middle  Creek  Lake.  The  recreation  use  of  the  river  be¬ 
cause  of  pollution  is  restricted  to  boating,  while  Middle  Creek  Lake, 
operated  by  the  Pennsylvania  Fish  Commission,  is  restricted  to  fishing 
use.  It  was  estimated  that  recreation  use  at  these  facilities  is 
25,000  visitor  days  annually.  It  was  estimated  that  on  Site  PA-637, 
because  of  the  type  of  recreation  facilities  to  be  installed  and  the 
type  of  recreation  activities  being  planned,  the  visitor  day  use  would 
be  120,000  annually  at  a  benefit  of  $1.50  per  day.  On  Site  PA-636, 
facilities  will  not  be  comparable  to  those  at  PA-637.  Therefore,  it 
was  estimated  that  visitor  day  use  would  be  10,000  annually  at  a  bene¬ 
fit  of  $1.00  per  user  day. 

Redevelopment  benefits  were  computed  for  employment  that  would  not 
be  utilized  in  the  absence  of  the  project.  These  benefits  were  predi¬ 
cated  on  the  use  of  local  unskilled  labor  during  construction  of  the 
proposed  project.  These  costs  were  computed  at  local  prices  and  amor¬ 
tized  over  the  life  of  the  project.  The  redevelopment  benefits  from 
employment  in  the  operation  and  maintenance  phase  of  the  project  were 
also  considered  as  project  benefits.  These  benefits  were  limited  to 
20  years  and  amortized  over  the  life  of  the  project  at  3  1/8  percent 
interest. 

The  value  of  local  secondary  benefits  stemming  from  the  project 
were  considered  to  be  equal  to  ten  percent  of  the  direct  primary  bene¬ 
fits.  These  benefits  include  delaying  of  home  improvements,  cancella¬ 
tion  of  business  expansion,  etc.,  because  of  present  flood  hazard. 

Land  Treatment 


The  land  treatment  program  was  developed  by  the  Soil  and  Water 
Conservation  District,  the  Soil  Conservation  Service,  the  U.  S.  Forest 
Service,  the  Pennsylvania  Department  of  Forests  and  Waters,  the  Agri¬ 
cultural  Stabilization  and  Conservation  Committee,  and  the  Agricultural 
Extension  Service. 

Basic  data  used  in  developing  the  land  treatment  program  included 
records  of  conservation  treatment  by  landowners  in  the  watershed,  land 
use  trends  as  indicated  by  the  Conservation  Needs  Inventory,  census 
reports,  crop  reporting  service  reports,  and  information  developed  by 
the  Pennsylvania  Department  of  Agriculture.  Records  of  the  Soil  and 
Water  Conservation  District  and  the  Agricultural  Stabilization  and 
Conservation  Service  were  also  made  available  for  the  study. 
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The  following  table  indicates  present  land  use  and  estimates 
future  land  use  (1975)  with  the  program  installed: 


Land  Use 

Present  Land  Use 

Future  Land  Use 

Groups 

Acres 

Acres 

Cropland 

25,200 

20,1+00 

Pasture 

3,61+6 

6,200 

Woodland 

53,iiOO 

5ii,200 

Idle 

1,100 

500 

Other 

750 

2,796 

Total 

3I+,W5 

W7&G 

50 


51 
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